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How to end porous welds 


Buffalo buses kept running 
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Jackson holders have long been in the lead, not only in the 
number of electrode holders sold, but on the basis of quality. 
Those shown here are made of a superior, 98% copper alloy, 
heat treated for greater strength, hardness and conductivity. 

Independent laboratory tests show the following compari- 
son between these Jackson Electrode Holders and two com- 
petitive makes, also made of copper alloy. 


Tensile Strength Elon- Hardness Electrical 

Ibs. per sq. inch gation Rockwell 'B’ | Conductivity 
JACKSON 70,000 2% 70 35% 
Make ‘“‘B” 25-30,000 10-20% 6-7 25-30% 
Make “‘C” 25-30,000 10-20% 10 16% 


The Jacksons won on all points: higher tensile strength, to take 
almost any abuse; lower elongation, to hold their shape; 
greater hardness, to take the wear and tear between the jaws; 
more conductivity to take the current with a minimum loss. 

All this, plus thorough insulation, improved time and again 
for greater strength, and lowest-cost replaceable parts, quickly 
installed to insure long life, make these Jackson holders the 
best buy for rugged, economical performance. 
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Ye" Rods, 500 Amps @@ki%8 $7.50 
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EXTRA 


For even longer economical perform- 
ance, Jackson offers holders similar to 
models A-1, A-3, and A-3S, shown 
above, with the added feature of re- 
placeable lower jaws. 

Model AA-1 

MOGO! BAKSss oc cisciccicvcveces $ 8.00 
Model AA-35S 








All Prices Lower in Quantity 


Your Jackson Dealer will be glad to show you these 
and many other Jackson Electrode Holders. 
Also ask for the improved Ground Clamps and the latest 


in Jackson Welding Helmets and Safety Hats. 
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HOBART 


No. 10 
(AWS-ASTM) 
E-6010 


ELECTRODES 


L mage 
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Quality Welds ...Spray Type Arc 


(Deep Penetration . 


The Hobart No. 10 (E-6010) is an all-position, DC reverse 
polarity electrode that assures quick, easy slag removal. 
It gives a deeper penetrating arc and deposits a smooth, 
flat bead of high tensile strength and ductility. 

Widely employed in the welding of high pressure mild 
steel piping, pipe lines, structural steel work, oil well casing, 
boilers, storage tanks, and ship construction. It is espe- 


. . High Ductility) 


Cially made for welding on material where tie-up stresses 
are involved. Other applications include unfired pressure 
vessels, machinery of all kinds, truck frames, bridges and 
piers, water towers, freight cars, wrought iron fabrications, 
etc. Let an actual test prove that it will give you better, 
faster welds at lower costs. Tell us your type of work and 
we'll send test samples without obligation. Write today 


HOBART Brothers Co., Box Y-124, Troy, Ohio, Phone 21223 
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Gas Drive Transformer 


HOBART 


Rectifier 





TRO 


c.o WELDERS ) 


“One of the world’s largest builders of arc welders 
and arc welding equipment.” 


— MAIL THIS COUPON TODAY 


HOBART BROTHERS CO., Box U-124, Troy, Ohio 
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Without obligation sen 
[] Complete Welder Catalog 
Am particularly interested in 
Drive Welder [_] Transformer Type Welder 


{_] Electrode Catalog 
Gas Drive Welder { 
[]} AC-AC Welder 


Electric 


| FREE 





You'll find a Hobart welder to meet every 
type of welding requirement . .. AC or DC 
from 150 to 1200 amp. capacities. 
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and Power Unit. Weldor's Vest 
Pocket Guide 
NAME POSITION 
FIRM 


ADDRESS 




















JUST AS A NEGATIVE guarantees you an exact duplication of POSITIVE DUPLICATION of an original grinding wheel each and 
a photograph each and every time, you are always assured a ___ every time through the CINCINNATI (PD)Manufacturing Process. 


Self-dressing action of 


CINCINNATI?) GRINDING WHEELS 


Cc Just as a negative guarantees exact duplication of a 
f photograph, the CINCINNATI (PD) Manufacturing Proc- 
ess assures a Positive Duplication of the original wheel 
every time you reorder. Yet these better, cost-cutting 
CINCINNATI (PD) WHEELS are priced no higher than 
ordinary wheels 

Positive Duplication (PD) is the result of extensive 
manufacturing research and the development of new 
standards of manufacture with 36 quality control steps. 
“On grade” with a CINCINNATI (PD) WHEEL means all 
future (PD) WHEELS will act and grind exactly alike 
providing the same long wheel life, the same reduced 
operator fatigue and the same self-dressing action. 


Foundries and weld shops across the nation report that 
the CINCINNATI (PD) WHeeLs specified for a snagging 
job by Cincinnati abrasive engineers require few, if any, 
dressings. With the right grade of wheel, new cutting 
grits are bared as soon as old grits get dull and ineffi- 
cient. And whether you use stand, swing frame or 
portable grinders, CINCINNATI (PD) WHEELS save you 
money and increase production not only through self- CINCINNATI (PD) WHEELS are made in vitrified and 
dressing action ... but through freer cutting action and resinoid bonds for ferrous and non-ferrous foundries 
Positive Duplication and weld shops. They are available in a complete va- 

riety of popular sizes and shapes. We'll be happy to 


Send today for your copy of the new tell you about our complete line of straight wheels, 
fact-packed, illustrated pamphlet on . 


cups, cones and plugs, and to prove to you how CIn- 
CINCINNATI (PD) Snagging Wheels - : 


CINNATI (PD) WHEELS will make money for you. Just 
contact us and we'll send one of our representatives. 
Wire, write or telephone Sales Manager, Cincinnati 
Milling Products Division, The Cincinnati Milling 
Machine Co., Cincinnati 9, Ohio. 
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Sales Manager, Cincinnati Milling Products Division 
Cincinnati Milling Machine Co 
Department E, Cincinnati 9, Ohio 


Gentlemen 
1 want to know more about CINCINNATI (PO) Snagging Wheels. Please send 
me a copy of ‘‘How To Reduce Snagging Costs and Increase Production 


GHRCLRAFL - 


Grinding Wheels | | 


THE CINCINNATI MILLING MACHINE CO f (( \ \ 
{ { Vv — 


iy Cincinnoti 9, Ohio 1 i) 
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RECTIFIER d-c welders move from test area to final as- 
G-E Welding Department's 


sembly in 


York, Pa. 


new plant at 


NEWS 


Midwest welding conference 
Feb. 8-9 at IIT in Chicago 


LATEST research findings and unique 
applications of welding processes will 
be discussed Feb. 8 and 9 at the first 
Midwest welding conference at Ar- 
mour Research Foundation of Illinois 
Institute of Technology, Chicago. 
The Foundation and the Chicago 
section of the American Welding So- 
ciety are of the event. 
More than 250 persons are expected 
to attend to hear researchers and 
users alike discuss these two areas of 


co-sponsors 


welding. Conference sessions will be 
conducted in the Metallurgical and 
Chemical Engineering building, 10 
W. 33rd St., on ITT’s campus. 

Orville T. Barnett, the Founda- 
tion’s supervisor of welding research. 
said that 75° of the program will be 
devoted to reports on actua) welding 
applications by persons “who have 
shown exceptional ingenuity in their 
use.” Other portion of the talks will 
cover latest research findings. 

Members of several AWS sections 
throughout the Midwest have been in- 
vited to attend the conference, which 
is expected to become an annual af- 
fair. Further details 
nounced in January. 


will be = an- 
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NWSA announces special 
convention committee 


\ SPECIAL convention committee to 
complete arrangements for the Na- 
tional Welding Supply Association’s 
llth annual convention has been an- 
nounced, The convention will be held 
May 18, 19 and 20, 1955, at the Edge- 
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water Beach Hotel, Chicago. 

Chairman of the committee is bE. C. 
Caluwaert, of O.K.I. Welding Supply 
Co., Cincinnati. Other members are: 
Les Dloughy, of Superior Welding 
Supply Co., Milwaukee; H. R. Me- 
Garvey, of H. R. McGarvey, Pekin, 
Ill.; A. J. Fausek, of Modern Engi- 
neering Co., St. Louis; F. J. Hupertz, 
of Calumet Welders Supply, Gary. 
Ind.; N. C. Miller, of Miller Electric 
Mfg. Co., Inc., Appleton, Wis., and 
C. E. Dennis, of Sellstrom Mfg. Co.. 
Chicago. 


Copper shortage 
TWIN actions by the Department 
of Commerce to alleviate the cur- 
rent shortage in domestic copper 
supplies and to maintain employ- 
ment in copper-consuming plants 
were recently announced by Sec- 
retary Sinclair Weeks. 

Government-accumulated cop- 
per released by the Office of De- 
fense Mobilization will be dis- 
tributed by General Services Ad- 
ministration on recommendations 
of the Copper Division of Busi- 
ness and Defense Services Ad- 
ministration. Mr. Weeks said that 
copper obtained under expansion 
programs authorized by the De- 
fense Production Act was insuffi- 
cient to meet in full current in- 
dustrial requirements in copper- 
consuming industries. Distribu- 
tion of copper in the DPA inven- 
tory is limited to companies fae- 
ing shutdowns for lack of the 
metal. Such copper is released 
from DPA inventory, not the na- 
tional stockpile. 
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ANNEALING oven at recently opened site is completely 
automatic. Only one setting is required to start operation 


Expansion program completed 
by G-E Welding Department 
RECENT opening of General Electric 
Co.’s welding-equipment plant repre- 
sents completion of a major expan- 
sion program for the Welding De- 
partment. The new facilities at York. 
Pa., make possible complete integra- 
tion of the department's equipment- 
manufacturing operations, including 
standardization of products and 
mechanization of many manufactur- 
ing procedures, according to General 
Manager R, C, Freeman. 

The move from Fitchburg, Mass.. 
began early in 1954. The York plant 
was formerly operated by G-k’s Wire 
and Cable Department, which has 
moved to Mass., 
Bridgeport, Conn. 


been Lowell, and 

In order to prov ide needed floor 
space, the York site was modernized 
and two new buildings were built. 
Joining of former structures provides 
a straight-line production and mate 
rial flow. Layout of manufacturing fa 
cilities is U-shaped. Assemblies flow 
along three main preduction lines on 
one side of the U onto a common con 
veyor, which carries them across to 
the sheet metal and finishing areas. 
Proceeding down the other side. weld 
ers are crated, 
shipped. 

In addition to new lines of a-c and 
d-c rectifier welders, the plant is turn 
ing out d-c engine-drive and motor 
generator sets, and equipment for 
Mig welding. 


warehoused = and 


11 papers presented at 

meeting of Naval architects 
ELEVEN papers were presented at six 
technical sessions of the 62nd annual 
meeting of The Society of Naval 
Architects and Marine Engineers. 
held last month in New York City. 
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UNUSUAL welded pressure vessel is 82 ft long and has 
steel walls almost 6 in. thick, Built by The Babcock & 
Wilcox Co., the 193-ton steam drum required three flat 
ears for trip to Detroit, where it will become part of 
largest single boiler in the world—15 stories high. It is 
destined for a Detroit Edison Co. power plant 


Acetylene Association 
changes convention date 


Because the International Acetylene 
Association discovered that its annual 
convention would run simultaneously 
with the Western Metals 
the 1955 gathering has been moved 
a week ahead——~March 22-24. It will 
be held at The Shamrock Hotel in 
Houston, as originally scheduled 


Congress, 
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Welding-control firm 
changes hands 


ENGINEERED Instruments, Inc., has tak- 
en over the facilities and operations 
of D-V Welding Controls, Oakland, 
Calif. The latter company’s products 
have included specialized controls for 
automatic starting and stopping of 
motor-driven d-c arc welding equip- 
ment. These units will be manufac- 
tured in the Hayward, Calif., plant of 
Engineered Instruments and merchan- 
dised under the D-V Control name. 

George C. Lydiksen will head sales 
of the D-V Control Division. Onetime 
sales engineer and general manage 
of the D-V firm, he has 
engineer for Engineered Instruments 
for the past three years. 


been sales 


ve * * 


New welding machine 
shown at clinic 


More than 325 persons attended a re- 
cent two-day welding show at County 
Welding Supply Co., New Rochelle, 
N. Y. Three color films were shown 
in the basement “theatre,” and tech- 
nicians demonstrated Linde equip- 
ment and processes used in hardfac- 
ing, air-acetylene heating, oxyacety- 
lene cutting and inert-gas. welding. 
A machine which created a great 


deal of interest was the new single- 
“P&H” are welder that pro- 
with the flick of a switch, 
either a-c or d-c current (straight 
or reverse polarity). Harnischfeger 
Corp. states the same machine can 


phase 


duces. 


also be used for inert-gas welding. 
” * * 


RWMA, ICS collaborate 


on correspondence course 


THe Resistance Welder Manufactur- 
ers Association is collaborating with 
International Correspondence Schools, 
Scranton, Pa., in preparing a corre- 
spondence course in resistance weld- 
ing. The RWMA committee handling 
this matter is seeking authors, quali- 
fied by training and experience, who 
would be interested in preparing les- 


Sons, 


Compressed Gas Association 
elects two new members 


Ar A recent meeting of its executive 
board, the Compressed Gas Associa- 
tion elected the following two firms 
to membership: H. Emerson Thomas 
Associates, Inc., Westfield, N. J., and 
Fisher Governor Co., Marshalltown, 
lowa. 

The board accepted the resignation 
of Air Reduction Magnolia Co.., 
whose membership has been integrat- 
ed with that of Air Reduction Co., 
Inc., New York City. 

At the meeting the board also voted 
(/) to amend by-laws to establish a 
term of office for standing committee 
chairmen and to provide for selection 
of vice-chairmen; and (2) to develop 
standards for installation of bulk oxy- 
systems at consumer locations. 
and requested the president to name 
an appropriate technical committee. 


ve 
pen 
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SAFETY equipment for the welding industry as usual 
played large role in recent 42nd annual National Safety 
Congress and Exhibition. Gigantic affair was again held 
in Chicago, with technical sessions conducted in sev- 
eral downtown hotels. Exhibition, with 235 booths, at- 
tracted 12,000 persons 


Two NWSA zone 
meetings this month 


Two zone meetings of the National 
Welding Supply Association are on 
the December docket. These are the 
Southeastern Zone on Dee. 6-7 at the 
Dinkler-Tutwiler Hotel, Birmingham, 
Ala.; and the Southwestern Zone on 
Dec. 9-10 at the Hotel Skervin, Okla- 
homa City, Okla. 


* ” ” 


Sylvania changes to welded 
pins on fluorescent lamps 


\ CHANGE to welded base pins from 
soldered or crimped pins for fluores- 
cent lamps has been announced by 
Sylvania Electric Products, Inc., New 
York City. Welded pins effect a posi- 
tive metal-to-metal contact, eliminat- 
ing the possibility of corrosion or 
contact resistance. 


* « ” 


Soviets weld radio wires that 
formerly were soldered 


To save the non-ferrous metal previ- 
ously used for soldering wires in ra- 
dio sets, the Soviets have developed 
a system for joining the ends of wires 
by electric welding. 

The new method, now employed in 
the entire Soviet radio manufacturing 
industry, was described in a recent 
article by A. Jefimov, in the U.S.S.R. 
magazine Radio. Soldering, the arti- 
cle claims, connects two wires only at 
the surface, and thus makes for a 
connection than when two 
molten wires are joined. The new 
method is also superior to soldering 
because breakage is much less prob- 
able than in the soldering process. 

Two distinct methods are used to- 
day: the are welding and the contact 

(Continued on page 81) 
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here is an additional line every welding 
supply distributor can handle profitably 


whether or not you are now handling our line of welding and flame 
cutting apparatus these many air-gas torches will be of interest to 
you and can be handled by you at a desirable profit. Our brochure 
No. 8 illustrates and describes equipment which is noncompetitive 
but supplementary. 





Is natural gas scheduled to replace a manufactured gas in your 
territory? If so, we have something of special interest to you and 
your Gas Company. If this conversion has been made in the past, 
we have equipment your customers will be interested in. We have 
designed, produced and used torches and other items for the con- 
trol of flammable gases since 1910; and we have cooperated with 
gas manufacturers and public utility companies for many years. 
Please look at the column to your right for a partial listing of some 


of the torches our brochure illustrates and describes in a colorful 


and interesting manner .. . write for it today 


NATIONAL welding euipMent COMPONY... 212 tremont street san francisco 5 california 
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here is a partial 

list of torches and 
operations listed 

in our Brochure #8: 


ribbon flame burners 
for the glass blower 
and others... 


crossfires for all 

fuel gases and either 
compressed air or 
pure oxygen... 


small bench blow- 
pipes for labora- 
tories, radio 
technicians, 
electricians, 
orthodontists 

and others... 


air-gas mixers for 
many purposes and 
in all capacities... 


fine needle valves in 
all sizes... 


a modern alcohol 
blowpipe for glazing, 
heat treating of 
molding compounds, 
smoothing wax 
surfaces or working 
with plastics... 


cannon fires which 
can use many fuel 
gases with air or 
oxygen... 


small air-gas torches 
for hand or bench 
use... 

preheating torches 


in all sizes and 
capacities... 


ace | 
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NCG Torchweld* torches for Ferrojet cutting are available Riser pads on this stainless steel casting are being removed 
in models for either machine or hand cutting. Mlustration in half the time with the Ferrojet fiame washing torch. it 
shows the Ferrojet machine cutting torch adapted to the may also be used for removing cracks, chill bars, fins and 
NCG Cut-O-Matic’ portable cutting machine. sand inclusions from stainless and high alloy castings. 


NCG FERROJET Dispenser teams up with 


CUT POWDER-CUTTING 


NCG Ferrojet Dispenser costs up 


to 70% less than expensive makes 


++. gives unsurpassed performance 


If it were possible for you to compare all the 
various powder dispensers, right in your own 
shop, on your own work, you would probably 
choose the NCG Ferrojet Dispenser. Here’s why : 

You save up to $600 on each dispenser you 
buy, because NCG’s simplified dispensing prin- 
ciple provides a uniform flow of powder without 
using a complicated powder feeding mechanism. 
But low price is only half of the story. 


Even more important than initial savings is 
its outstanding performance. For no other dis- 
iddiane- dhs @ elder a penser, regardless of cost, is capable of deliver- 
elther compressed oir or Nyro- ing more precise or uniform flow of powder. 
gen” make a mobile, easy-to- (And uniform flow, of course, is the basis of 
handle outfit. Dispenser does successful powder cutting.) No other dispenser 
not require electricity . . . can is as easy to operate and mainiain. 


CHOICE OF TWO MODELS 


In the automatic Model 301 Ferrojet Dispenser, 
gas pressures and amount of powder flow are 
maintained automatically. Special powder con- 
trol operates simultaneously with turning-on 
and shutting-off of cutting oxygen valve on 
torch. Powder flow must be turned off manually 
on semi-automatic Model 302 Ferrojet Dispenser. 


Mounted on a standard, two- 
wheel gas cylinder truck, the 


be operated anywhere. 
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Ferrojet equipment is readily adaptable to machine cutting 
operations. Here a lorge diameter is being Ferrojet-cut 
from a 5" thick plate by one of the country’s large pro- 
ducers of cut-to-order stainless steel shapes. 


new type powder to 


COSTS... 


Amazing new NGG Ferroflame’ Powder 
speeds cutting and washing, 
reduces powder consumption 





















Unlike ordinary ferrous powders that are made 
up of solid, relatively thick particles, the revolu- 
tionary new NCG Ferroflame powder consists of 
tiny spheres crushed into extremely thin flakes. foundries, fabricating plants and in scrap- 

The greater surface area of these flakes, as con- ping operations. Tips are available for 
trasted to solid particles, makes Ferroflame pow- Ferrojet-cutting up to 16” thicknesses in steel. 
der burn much more rapidly and with a higher 
concentration of heat. This 
means faster, easier cutting 
and reduced powder con- 
sumption. 

NCG Ferroflame powder 
is available in two types: 
Type A for general purpose 
cutting, and Type B for EVERYTHING FOR WELDING 
washing operations. Both 
types packed in air-tight 100- eee tate tenant i 
lb. containers. 







The Ferrojet hand cutting torch, 
shown cutting risers from a heavy, 
stainless steel casting, is widely used in 





® 





NATIONAL CYLINDER GAS COMPANY + 840 N. Michigan Ave., Chicago 11, Illinois 


Branches and Dealers from Coast to Coast 






EVERYTHING FOR POWDER-CUTTING FROM ONE SOURCE! 


You get all four with NCG—equipment, gases, powder and skilled technical assistance. Find out more 
about this complete powder-cutting service. Phone or write your nearest NCG representative or dealer, 
or write for information. 


4S, 


costs 
NO MORE 
..+» SOMETIMES LESS 


RT eae i! 


MILD STEEL ° 


gives you 
UNINTERRUPTED 


MEDIUM CARBON ° 


LOW ALLOY 


ALUMINUM ¢ BRONZE ® SPECIAL PURPOSE ALLOYS 
CHROME-MOLY °* STAINLESS © NICKEL * TITANIUM 


THREADWOUND COILS 
WIRE ON SPOOLS © CATCHWEIGHT COILS 


STRAIGHT LINE FEED OFF —Threadwound coils 
assure straight line feed off. Final reduction to 
finished size is made on rewinding machines. All 
butt welds are pulled through finishing die elim- 
inating bumps, kinks and cross overs. All coils have 
a cast placed in them with a four-inch maximum 
expansion . . . coils stay in place when tie bands are 
cut, avoiding looping over sides of pay off reels. 


STEEL BANDS STIFFEN COILS — Threadwound 
coils are now being wound on corrugated steel 
bands for added stiffness. 


UNIFORM WEIGHT—Threadwound coils are of 
uniform weight, automatically controlled by our 
rewinding machines. 


PALLETIZED CARDBOARD CARTONS — Thread- 
wound coils are packaged in cardboard containers, 
then steel strapped on pallets manufactured in our 
own plant. 


ENDS OF COILS — Back end of each coil is 
securely anchored to corrugated steel band... 
starting end is marked with colored tag and left 
straight for feeding automatic machines. No cut- 
ting or straightening needed. 


ALL COPPER-COATED WIRE IS ELECTRO-PLATED 


MODERN MANUFACTURING FACILITIES —We 
have complete and modern continuous wire drawing 
equipment, descaling and acid cleaning for hot- 
rolled wire rod. Annealing and normalizing 
equipment. We have fourteen wire straightening 
and cutting machines, and can furnish straightened 
and cut lengths up to 36”, in sizes Wy” to %”. 
Catchweight coils up to 400 lbs. Threadwound 
coils in all standard widths and I.D.... all standard 
size spools. 


MANUAL ELECTRODES AND GAS RODS— 
Available in 50-pound cartons, shipped on pallets 
at no extra charge. 
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what it takes for 
| AUTOMATIC ARC-WELDING 


lus 


4 \ " THE LATEST 
_ alpen | IN LABOR. 


ectrode. Available in mild ’ 
eel, low alloy-high tensile, SAV a oa © 
ow hydrogen, hard surfac- t 
ing and stainless steel grades. 
Two other grades for open- 
arc weilding—RACO TYPE 
““D” with white flux coating 
and RACO TYPE ‘M9”’ 
(knurled) with red flux. 


LC FREE WHEELING REELS—SAVE DOWN TIME 

by using larger Raco coils. Ball-bearing trunnions enclose the 

coil so there is no overrun or loose strands and larger coils can be 

used. Changing coils is a matter of only a few seconds and no tools are 

required. Available in 12, 14, 25 and 36 inch sizes, for any weight from 50 
to 200 pounds. 





FOR SUBMERGED ARC-WELDING 
The New RACO Model BW-2 


Outstanding features are: 
B, Adaptability to any job... nozzle can be 
positioned 360° in two planes. 


2. Simplified control for either standard or constant 


potential welders, AC or DC. THE RACO TYPE 
4R automatic head 


and controls are de- 


3. Easy to install...just plug in head and hook up welding cables. 
4. Available with various nozzles and attach- signed and furnished 


ments for submerged-arc, gas-shielded arc, ~~ a ~—- 
composite Type “A 


or open-arc welding of all kinds. Also duplex aiken 
nozzles and feed rolls for twin arc-welding. 


5. Trouble-free operation . . . only three 
moving parts. 


\ = DISTRIBUTORS FROM COAST TO COAST 
WRITE FOR CATALOG VA 
AND DATA SHEETS he REID-AVERY COMPANY Suc. 
ines sain BALTIMORE 22, MARYLAND 
SINCE 1919 PRODUCERS OF ARC-WELDING ELECTRODES AND WELDING RODS 
PS SS 
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Miller Selenium Rectifier Type D.C. Arc Welders 


... performance, dependability, ease of maintenance un- 
matched by any other! Pulsating direct current produces 
sounder, denser welds; minimizes magnetic arc blow and 
“arc-outs.”” SR Welders have wider ranges than any 
other D.C. welder; polarity reverses at the flick of a 
switch. Miller’s patented UNITRAN combines transformer 
and flux diverter. Easily remote controlled or paralleled 
in combination with other SRs. Models with rated out- 
puts (60% duty cycle at 40 volts) of 200, 300, 400 and 
600 amperes. 


Miller Heavy-Duty Industrial 
A.C. Arc Welders 


These transformer-type welders achieve 
high-quality welds at maximum produc- 
tion speeds, feature low maintenance and 
long life. Ample open circuit voltage 
stabilizes arc, minimizes “arc-out’”’ time, 
permits use of all A.C. or A.C.-D.C. elec- 
trodes. Continuous current control. 
Models 102, 103, 104, 105 and 106 rated 
at 200, 300, 400, 500 and 600 amperes 
respectively (60% duty 
cycle at 40 volts). Power 
factor correction at slight 
additional cost. Models 
105-SA, 107-SA, 108-SA 
and 109-SA are specifi- 
ee cally designed for sub- 
a of i merged arc welding, have 
= La if it’s wee Ge Ff selective open circuit 
voltages for automatic 
welding. Rated second- 
ary amperes (1 hour) are 
500, 750, 1000 and 1500 
respectively. All1SA 
models are power factor 
corrected. 


you know it’s the finest” 


Miller Rectifier Type Sigma Welder 


Model SIGMA-5 maintains stable 
welding conditions regardless of arc 
variations. Operator can set wire 
basically better design, high-quality feeding speed on SIGMA head and 
components, established efficiency arc voltage on SIGMA welder. After 
and longer life of Miller welders. ‘le arc is struck, Model SIGMA-5 auto- 
Complete FREE literature upon re- bx matically regulates filler wire speed 
quest. Get the facts TODAY! =. and current to maintain constant 
arc length. Power for SIGMA head 
and control circuit furnished from 
within welder. May be paralleled 
and/or remote controlled. 500 am- 
pere rated output on 100°; duty 
cycle at 30 volts. 


« Engineer-earned designator for the 


er 


ELECTRIC MANUFACTURING COMPANY Inc. @ Appleton, Wisconsin 
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PREFORMED SILVALOY / 
BRAZING RINGS 


The APW outstanding experience in fabricating precision- 
made preformed Silvaloy low-temperature brazing rings— 
plus a full battery of top-flight equipment, has helped us 
to solve manufacturing and supply problems for many of 
the country’s leading manufacturers. 

Here, preformed brazing rings in sizes that range from 
.050” diam. to 18” diam. are. produced in any quantity 
required, at a speed that assures delivery to meet your 
production schedules, with time to spare. Silvaloy Brazing 
Alloys, plymetal are also available of course, in standard 
forms, preformed shims, washers, special shapes. 


When specifications call for low temperature brazing, 


call for dependable Silvaloy alloys. They're 
made with the precise properties you want 
—in forms best suited for most economical, 


high-speed production brazing. 


FREE: SEND FOR THIS COMPLETE GUIDE 
TO SUCCESSFUL LOW TEMPERATURE BRAZING 


KILI he) 


LOW TEMPERATURE SILVER BRAZING ALLOY 





THE SIiLVALOY DISTRIBUTORS 


EAGLE METALS COMPANY EDGCOMB STEEL OF NEW ENGLAND, INC. THE HAMILTON STEEL COMPANY STEEL SALES CORPORATION 

SEATTLE, WASH. » PORTLAND, ORE MILFORD, CONNECTICUT Division of FEDERATED STEEL ComPoRATION © CHICAGO, ILL. » MINNEAPOLIS, MINN 
SPOKANE, WASH NASHUA, NEW HAMPSHIRE CLEVELAND, OHIO INDIANAPOLIS, IND. » KANSAS 
CINCINNATI OHIO city, MO. « GRAND RAPIDS, MICH 
DETROIT, MICH + ST. LOUIS, MO 
MILWAUKEE, WIS 


EDGCOMB STEEL COMPANY FORT DUQUESNE STEEL COMPANY 
PHILADELPHIA, PA. - CHARLOTTE, N. C. Division of FEDERATED STEEL CORPORATION 
BALTIMORE, MD. + YORK, PA PITTSBURGH, PA. - CINCINNATI, OHIO PACIFIC METALS COMPANY LTD. 
KNOXVILLE, TENN SAN FRANCISCO, CALIFORNIA 

OLIVER H. VAN HORN CO., INC. SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 
MAPES & SPROWL STEEL COMPANY NEW ORLEANS, LOUISIANA LOS ANGELES, CALIFORNIA BAKER PLATINUM OF CANADA, LTO 
UNION, NEW JERSEY « NEW YORK CITY FORT WORTH, TEXAS - HOUSTON, TEXAS SAN DIEGO, CALIFORNIA TORONTO - MONTREAL 


HE AMERICAN PLATINUM WORKS an”) 


NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 
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—, 
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YOU'LL FIND... =' 


(and bank your savings) 
with 
the NEW 
“EAS YARC 


LH 7-16” 
electrode! 


Introduced at the 1954 Metal Show! The new 

“EASYARC LH 7-16” is a spectacular innovation in low 
hydrogen welding. It’s the first contact-type electrode 

of its class that provides these savings in time and operating cost. 


SPEED! = in comparative tests “EASYARC LH 7-16” deposited 
6.58 pounds of metal per hour — actually 61.3% more metal 
than conventional low hydrogen electrodes of the same diameter. 


PERFORMANCE! “EASYARC LH 7-16” produces outstanding results with 
hard-to-weld steels, where highest quality is essential. 
Welds proved to have excellent stretch and toughness 
characteristics — no underbead cracking. 

NEW EASE Slag removal is a fast, simple operation. Typical easy arc 

OF OPERATION! striking. Good restriking properties. Low rate of spatter. 
For more detailed information contact your nearest Airco office, authorized 
Airco dealer, or write Airco at the address below. 


Divisions of Air Reduction Company, 
Incorporated, with offices 
in most principal cities 


Air Reduction Sales Company 


A RR R E D UCTI o Ni Air Reduction Pacific Company 


Represented internationally by 
Airco Company International 


60 East 42nd Street e New York 17,N. Y. Forsign Subsidiaries 
3) Air Reduction Canada Limited, 
Cuban Air Products Corporation 








Products of the divisions of Air Reduction Company, Incorporated, include: AIRCO — industrial gases, welding and cutting equipment, and acetylenic 
chemicals © PURECO — carbon dioxide, liquid-solid (‘‘DRY-ICE") © OHIO — medical gases and hospital equipment © NATIONAL CARBIDE — pipeline 
acetylene and calcium carbide ® COLTON CHEMICAL COMPANY — polyvinyl acetates, alcohols and other synthetic resins. 
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Roadblocks to welding use 


EVER since the first are was struck in putting up the 
framework of a steel building, there has been a 
hesitancy about the use of welding for structural 
purposes that reminds me of a timid bather cannily 
sticking his big toe into the water at the lake’s edge. 
He ought to know by this time that the temperature 
is just right for perfect swimming. He’s been told 
often enough about the proved advantages of weld- 
ing. Nevertheless, he has a feeling that perhaps he 
ought to stay back on the shore for a little while 
and continue to put up riveted structures. 

It is litthke wonder that our timid bather hesitates 
when, to change the metaphor, one remembers the 
roadblocks that have been thrown up in the way 
of welding over the past 30 years. Weldors must 
be qualified as no riveters were ever required to be 
qualified. Welded joints must be inspected by X-rays 
or gamma rays as no riveted joints have ever had to 
undergo inspection. 

Why? In heaven’s name, why do they always want 
to restrict welding? 

The only places where the use of welding is never 
questioned are where service conditions are too 
severe for any other fabricating process to stand up. 
In a steam generating station or in oil-refinery 
equipment that must operate at temperatures of 
1,000 F and up and/or at pressures of 2,000 psi 
and up, nobody ever questions the reliability of 
welding. On submarines, subject to deep-level 
oceanic pressures, welding has been found satis- 
factory since 1918. But there are all too many old 
dodoes who view with fear and trepidation the fact 
that we have welded surface ships. 


EDesprre what you have read in 
the newspapers, the truth of the matter is that the 
welded ship has proved itself over and over. Welded 
buildings have proved themselves, too, though there 
has been much less opportunity for them to do so. 
And so have welded bridges. Why, then, don’t we 
have more welded buildings and bridges. I don’t 
know, but I am beginning to wonder. 

What is the real reason for the fantastic under- 
cover opposition to the use of welding in the struc- 
tural field? Can it be that influential figures in the 
steel mills and steel-fabricating plants are so short- 
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sighted as to fight welding because it saves steel? | 
don’t see how they can possibly be that shortsighted, 
but what other explanation is there? 


WG iat is the reason they are talk- 
ing of changing the specifications of good old 
ASTM A-7 steel? Undoubtedly A-7 can be improved 

as any steel can be—by closer control in its mak- 
ing: yet it appears satisfactory now for welded 
structures insofar as most fabricators and engineers 
are concerned, Why all this fussiness? 

I ask you: Is someone trying to fool the country’s 
structural engineers? Are they being subjected to 
a kind of “brain washing” that will keep them de- 
signing only bolted and riveted structures? 

Incidentally, | am wondering what is in back of 
all the promotion in behalf of the new high-tension 
bolt. How does it happen that these high-tension 
bolts were found immediately acceptable? Welding 
was not: welding had to undergo many years of 
exhaustive testing and is still undergoing it. Yet I 
have not heard even one small voice suggest that 
the high-tension-bolted joint be X-rayed, trepanned, 
fatigue tested, pulled, twisted or bent. Apparently, 
it is is considered to be a gift from the gods, perfect 
from the moment of birth. 

While I am asking questions, | would like to pose 
this one: Why do some members of various Ameri- 
can Welding Society code committees sit back and 
let the same senseless old restrictions on the use of 
welding pass by unchallenged? Do they want to 
encourage or to hinder the use of welding? 

Instead of playing footsie with those who would 
further hamstring welding, let’s give them a great 
big kick in the pants. Let’s talk up the advantages 
of welding for all we are worth and see if we can’t 
gain an entrée into the highly exclusive club of 
structural steel building. Our greatest opportunity 
for growth as an industry lies in the construction 
of welded steel buildings and bridges. Are we going 
to keep en losing this valuable business without 
once putting up a fight for it? 





* Buy Victor 
ene Cutting with VICTOR Model 300 Series Torch Butt and 
ore ersad t € Model 2450 Cutting Attachment; cuts to approximately 8”. 





Welding... 

Here’s one of 10 standard single-tip nozzles 
available for general welding and preheating. 
The versatility of VICTOR torches 

means you can buy exactly what you 

need for today’s job, then add other Heating, Brazing... 

nozzles, tips and attachments as re You have your choice of 11 standard multi- 
quired. Your equipment grows with ple-tip or multi-flame nozzles for preheating, 
your needs; stays custom-fit to your Oman) brazing, silver soldering, etc. 

work. For example, here are a few of the 

34 standard attachments for VICTOR 

300 Series ‘Torch Butts. Descaling, Flame Priming... 


Save time and money with VICTOR attach- 
—Coe—s ~~ ments that fit your exact needs 
Start right. Buy the versatile VICTOR 


torch that grows with your job. See it Automatic Gas Saver... 
at your VICTOR dealers today . . . or axl Shuts off welding gas, keeps pilot light on, 
write NOW for Catalog 20. saves as much as 75% of total gas consump- 


tion. 





Nozzle Extensions ..., 


Let you handle hard-to-reach jobs, keep you 
cooler on hot ones. 





VICTOR EQUIPMEN] COMPANY 


Mirs. of welding & cutting equipment; hardfacing rods; blasting nozzles. 


844 Folsom Street, SAN FRANCISCO 7 + 3821 Santa Fe Ave., LOS ANGELES 58 
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What happened in Chicago 


A Mig are-cutting process, carbon dioxide as a 


shielding gas, a “flame-stabilized” burner for oxypropane 


welding and cutting, the coming germanium rectifier, iron- 


powder electrodes 


these are some of the highlights in 


this play-by-play account of the AWS Chicago fall meeting. 


BY CLYDE B. CLASON 


N OPENING the 35th annual meeting 
a of the American Welding Society. 
Fred L. Plummer, the retiring presi- 
dent. called attention to the Society's 
continued growth. During the past 
year, he pointed out, membership 
took an upward jump of 30°; —from 
8.000 to 10,300-—while the 
Society's budgeted income and _ ex- 


unde 


pense has increased by 37'7. These 
impressive accomplishments speak 
volumes for the quality of Mr. Plum- 
mers two-year leadership. 

An announced in October WELDING 
ENGINEER, Mr. Plummer is succeeded 
as AWS president by Joseph H. Hum- 
berstone, president of Air Reduction 
Sales Co., Inc. J. J. Chyle, director of 
welding research, A. O. Smith Corp., 
Milwaukee, is now first vice-presi- 
dent, and C. P. Sander, general su- 
perintendent of the Vernon, Calif.. 
plant of Consolidated Western Steel 
Div., United States Steel Corp., is 


the new second vice-president. 


AWARDS AND PRIZES 


Outstanding achievements in the 
field of welding were acknowledged 
publicly at the opening session on 


Monday Nov. 1. Fred L. 


morning 


1952-1954 


served as 


Plummer, president of 
AWS, chairman of this 
general session, while the co-chair- 
man was Walter Goerg, Jr. (assistant 
advertising manager, Air Reduction 
Sales Co.), the chairman of the AWS 
convention committee. Other awards 
were presented during the national 
dinner on Monday evening. 

The Samuel Wylie Miller Memorial 
Medal, highest honor that the Ameri- 
can Welding Society can bestow, went 
to A. F. Davis, vice-presiderit and 
secretary of The Lincoln Electric Co.. 
Cleveland. A rather large volume 
could be written on the contributions 
that “Charlie” Davis has made to the 
welding industry. He was elected to 
receive the Miller Medal this year 
for “his clear vision of the value of 
welding knowledge and his generous 
contribution to the promotion of edu- 
cation.” A very good choice! 

Absence this year of the annual 
RWMA awards left a serious gap in 
the award program. These annual 
awards for papers on resistance weld- 
ing have been a feature of American 
Welding Society annual meetings 
since 1940, Here’s hoping that the 
Resistance Welder Manufacturers’ 
Assoviation will see fit to resume them 
next year. 
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Professor A. A. Toprae, associate 
professor of civil engineering, Uni- 
versity of Texas, was presented the 
Lincoln Gold Medal for a paper pub- 
lished in the Welding Journal, in Jan- 
uary, 1954. His paper, “An Investiga- 
tion of Welded Rigid Connections for 
Portal Frames,” was judged to be the 
most original contribution to the “ad- 
vancement and use of welding” pub- 
lished in the Journal during the 12- 
month period ending last July. Pro- 
fessor Toprac has been a member of 
the teaching and research staff of the 
University of Texas since 1950, 

Harold ©. Hill, assistant chief en- 
gineer, fabricated steel construction, 
Bethlehem Steel Co., was elected an 
honorary member of the American 
Welding Society. The honorary mem- 
bership was awarded to Mr. Hill in 
recognition of his many years of 
service to the Society, including a 
term as president in 1947-48, and for 
pioneering work in the application of 
welding to steel structures. 

The A. F. Davis Undergraduate 
Welding Awards for student papers 
on welding went to Otto P. Eberlein 
and Roger C. Waugh, of Cornell Uni- 
versity (first prize), and to Richard 
Hayes. of Massachusetts Institute of 
Technology (second prize), as an- 
nounced in WELDING ENcingeeR, Ocv., 
1954. The Eberlein and 
Waugh had also captured first prize 
in the 1953 A. F. Davis Undergradu- 
ate Welding Awards. A pair of young 
engineers to watch! 

The Henry Neitzel Membership 
Awards for AWS sections were pre- 
sented 


team of 


during the national dinner 





A. F. DAVIS (right), vice-president, Lincoln Electric 
Co., receives 1954 Samuel Wylie Miller Memorial Medal 


J. R. STITT (left) presents Neitzel bronze plaque to 
John 


ceremonies on Monday evening. For 
New York 


made the greatest net gain in number 


the record, the section 
of registered members (132 net in- 
crease), and the Oklahoma City sec- 
tion made the greatest net gain per- 
centagewise (110.300). 


ADAMS LECTURE 
William L. 
research adviser, Watertown Arsenal, 
Watertown, Mass., delivered the an- 
nual Adams Lecture at the openir 


Warner, engineering 


ig 
awards session on Monday morning. 
This lectureship, established to honor 
the founder and first president of the 
American Welding Society, is award- 
ed each year to an outstanding scient- 
ist who has made a new or distinctive 
development in the field of welding. 
Mr. Warner was selected because of 
his noteworthy studies and evaluation 
of toughness in welds. His lecture, 
“The Toughness of Weldability,” dis- 
cussed the significance of toughness 
and 


on the serviceability of welds 


18 


T. Stewart, representing the New York Section 


WILLIAM L. 


described methods of evaluating this 
important property. 

A total of 56 papers were program- 
19 technical 
which extended from Monday 


med for the sessions, 
after- 
noon Nov, | through Friday morning 
Nov. 5. Here are some of the high- 


lights: 


Mic Cuttinc Process 


Aluminum, copper, nickel and oth- 
er non-ferrous metals and alloys that 
normally flame- 


cutting can be successfully shaped and 


resist oxidation in 
severed by a new Mig (metal inert- 
gas) arc-cutting process, described by 
R. S. Babcock, of Linde Air Products 
Co. 

The new cutting process employs 
essentially the same apparatus as the 
Mig welding process. Any standard 
welding gun for inert-gas metal-are 
welding can be used, but water cool- 
ing is needed, 

The consumable electrode is steel 
wire; 3/32-in. diameter No. 32CMS 


WARNER receives 
ficate from Fred Plummer (left), retiring AWS president 


Adams Lecture certi- 


MARVIN J. BARNES (right) accepts Neitzel member- 
ship award on behalf of growing Oklahoma City Section 


has been most extensively used in 
tests to date. The usable current range 
is between 450 and 900 amp, d-c, re- 
verse polarity. The shielding gas best 
suited for Mig are cutting appears to 
be argon, and flow rates are on the 
order of 20 cu ft per hr for average 
thickness conditions. 

The cutting arc differs from a Mig 
welding arc mainly in its 
Whereas the extends 
from the tip of the wire, the cutting 
arc extends from the entire surface 


1p 
location. 
welding arc 


of the leading side of the wire, from 
top to bottom of the workpiece. The 
wire is fed so that its tip reaches the 
bottom or underside of the workpiece. 
If the tip of the wire is even with 
the bottom of the workpiece, the kerf 
or cut width will be uniform and the 
exhausting slag or dross will be more 
completely discharged. When the tip 
of the wire is closer to the top of the 
workpiece, the cut surface is top bev- 
eled and the slag will adhere to the 
bottom of the cut. Cutting can be 
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HONORARY membership in the American Welding So- 
ciety was awarded to Harold O. Hill, of Bethlehem Steel Co. 


ROGER C. WAUGH (left), Cornell University, accepts 
first prize in A. F. Davis Undergraduate Welding Awards 


started either at the edge of the ma- 
terial or by piercing a hole through 
the plate. 
Clean, bright metal surfaces are 
said to be produced at extremely high 
cutting speeds on aluminum and other 
non-ferrous metals and alloys. Satis- 
factory test cuts were made on 14-in. 
plates of copper, brass and aluminum 
at cutting speeds of 60, 90 and 144 
ipm. Other tests indicated that with a 
current of between 1,000 and 1,300 
amp, -in, aluminum, ¥4-in. copper 
and 14-in, magnesium can be cut at 
speeds of 100, 120 and |] 14 ipm. How- 
ever, extremely high wire-feed rates 
are required to maintain the cutting 
action, and this points to the probable 
need for special apparatus to use with 
higher currents and at the higher 


speeds. 


CARBON DIOXIDE SHIELDING 


Just as carbon dioxide puts the zip 


into charged water, so is it going to 


put the zip in the inert-gas welding 
of mild steel, asserted Roger W. Tut- 
hill, of General Electric Co. Consid- 
erable monetary savings are in pros- 
pect. Whereas it may now cost around 
$5 per hour for argon shielding, the 
same job can be done by carbon 
dioxide at a cost of around 25¢ per 
hour. 

Chief drawback to present use of 
carbon dioxide shielding gas is its 
erratic are action, resulting in ex- 
cessive weld spatter. This can be over- 
come by using a short-are technique 
and a constant arc length that will 
not change as the welding current 
changes. A high, hot and deeply pene- 
trating arc is required. It is very im- 
portant to use a high current density 

between 100,000 and 200,000 amp 
per sq in. This means a current of 
350 amp for a 5/64-in. electrode. 

In the heat of the arc, 
dioxide breaks down, first into car- 
bon monoxide and then into consti- 


carbon 
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PROFESSOR A, A. Toprac (right), University of Texas, 
receives the Lincoln Gold Medal from H. Malcolm Priest 


RICHARD HAYES (right), M.LT., gets second prize in 


Davis awards from Walter Goerg, convention chairman 


tuent carbon and oxygen atoms. 
These escape through the molten weld 
metal and re-form into carbon mon- 
oxide and then into carbon dioxide 
again. However, not all of the carbon 
monoxide is changed back into car- 
bon dioxide, and the residium of 
poisonous carbon monoxide creates 
an urgent need for proper ventilation 
of the welding area. Most of the car- 
bon monoxide will be found in the 
smoke and fumes given off by the 
welding arc. For these reasons, the 
operator should never allow his face 
to impinge on the arc fumes so that 
he might accidentally breathe them. 


lf the 


usual 


fumes are removed by the 


type of exhauster, however, 


there is no safety hazard involved. 


FLAME-STABILIZED BURNERS 


The advantages of the oxyacetylene 


flame for welding, cutting, flame- 
hardening, flame-cleaning, etc. are so 
pronounced that one tends to forget 


that acetylene pressure must be limit- 
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PREMEAT FLAME ORIFICE . 


CUTTING OXYGEN ORIFICE 





PILOT FLAME ORIFICE 








FIRST major change in the cutting-torch tip since its invention was described 
in the paper by E. H. Roper on flame-stabilized burners (see text) 


ed to 15 psig. Other fuel gases, how- 
ever, are not so limited in operating 
pressure. 

A research program to develop 
burners that would use fuel 
gases in the pressure ranges unavail- 
able to acetylene was described by 


other 


E. H. Roper, manager, technical mar- 
ket development section, Air Reduc- 
tion Sales Co. The result of this re- 
search is the development of a new 
“flame-stabilized burner.” which has 
been experimentally tested for flame- 
cleaning, flame-hardening, flame-cut- 
ting, flame-piercing, glass working 
and tube welding in a tube mill. 

The principle of the stabilized 
burner is to surround the main flame 
with a ring of pilot flames burning 
propane. 
flames, 


These small oxypropane 


according to Mr. Roper, 
achieve three things: 

1. Protect the main flame from the 
air. 

2. Add an ignition source, and 

3. Provide partial products of com- 
bustion, which increase the burning 
velocity of the main flame. 

Taking a conventional oxyacetylene 
tip and a flame-stabilized oxypropane 
tip of the same port size, the flame- 
stabilized burner, operating at ten 
times the pressure, releases over four 
times the Btu output of the oxyacety- 
lene flame. It would be interesting to 
know what the comparison would be 
if the oxyacetylene torch could be 
operated at the same pressure, but 
this would involve acetylene pressures 
much higher than legally permitted, 
and so such studies would not only 
be dangerous but pointless. 

The flame-stabilized burner has re- 
sulted in the first major change to be 
made in the cutting torch since its 
invention. The new model surrounds 
each of four preheat orifices with 
three pilot-flame orifices (see sketch 
at top of this column). 
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[RON-POWDER ELECTRODES 

The comparatively recent field of 
powder-coated electrodes was deemed 
of sufficient importance to be as- 
signed to two speakers. Both referred 
to tentative classifications of the 
AWS-ASTM Filler 


Metals for the new iron-powder elec- 


Committee on 


trodes. 
Mathias, re- 
search engineer, Arcrods Corp., Spar- 


According tio D.. 4. 


rows Point, Md., three numbers have 
reserved for these new elec- 
E-6014, E-6024 and E-6027. 
Proposed E-6014 is a rutile or titania 


trodes: 


electrode corresponding to present 
£-6013 classification. E-6024, also a 
rutile electrode, corresponds to pres- 
ent E-6012, while E-6027 is an iron- 
oxide electrode, corresponding to 
present E-6020. No numbers have as 
yet been assigned to iron-powder 
electrodes of the low-hydrogen type. 
although such electrodes are now be- 
ing manufactured and would appear 
to offer important advantages. 

Jerry Hinkel, of The Lincoln Elec- 
tric Co., amplified Mr. Mathias’ de- 
scriptions of the proposed three new 
electrode classifications. The tentative 
(and it should be emphasized that as 
yet there is nothing official about 
these numbers) E-6014 classification 
would cover an all-position electrode; 
i:-6024, a modified E-6012 
would be for flat’ butt joints and 
fillets; while the 
oxide electrode E-6027 
E-6020) would be best 
deep-groove butt welds. 

With regard to the proposed 
E:-6014 specification, Mr. Hinkel said 
it should be referred to as a “nearly 
A truly all- 
position electrode of the iron-powder 


type. 
horizontal iron- 
(similar to 

suited to 


all-position electrode.” 


type is almost an impossibility, he 
said, owing to the fact that the par- 
ticular advantages of the iron-powder 
coating are lost when welding is per- 


formed in other positions than down- 
hand. For this reason, he does not 
believe that powder-coated electrodes 
will ever be suitable for pipe welding, 
where frequent changes in position 
are necessary. 

Both speakers were in agreement 
that the deposition rate can be sub- 
stantially increased by use of iron- 
powder electrodes. This advantage 
over conventional electrodes lessens, 
however, with larger diameters. 

The iron-powder electrode is not a 
cure-all, not a panacea for all welding 
ailments, but it offer certain 
definite advantages when correctly 
applied. It has found a place of its 
own and is here to stay, but it will 
supplement rather than supplant con- 
ventional electrodes. 


does 


For more information see article. 
“New iron-powder electrodes.” 
56, Nov. WELDING ENGINEER. 
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SELENIUM Vs. GERMANIUM 

An analysis of available rectifiers 
shows that selenium rectifiers are the 
best choice for welding service at the 
present time, declared G. K. Willecke, 
of Miller Electric Mfg. Co., Inc., Ap- 
pleton, Wis. 

On the basis of current-carrying 
ability, the only two classes of recti- 
fiers that can be accorded any consid- 
eration are the vapor-arc rectifiers 
(ignitrons and thyratrons.) and the 
metallic rectifiers: | cuprous-oxide, 
magnesium-cupric sulphide, selenium 
and perhaps germanium. 

The reason why vapor-are rectifiers 
have never been commercially practi- 


cable for are welders is that they oper- 


ate most effectively at high voltages. 
Their use in arc welders at relatively 
low voltages has all the aspects of 
installing a high power aircraft en- 
gine in the family automobile. 

Metallic rectifiers appear to be al- 
most ideally suited for arc welding 
applications, with the top position 
presently being held by the selenium 
rectifier. The reason is the higher 
voltage rating of the selenium cell as 
compared to the oxide and the sul- 
phide types. 

Recently, however, another type of 
power rectifier has appeared that 
seems to show exceptional promise in 
the field under discussion. It is the 
germanium power rectifier, and it is 
characterized by phenomenally high 
current densities. A cell of 100-amp 
rating may have an active surface no 
larger than a quarter. Voltages are 
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RECEPTION line: Howard Biers, president of the In- 
ternational Institute of Welding; Mrs. Joe G. Magrath 


also reported to be much higher than 
with selenium. 

The main drawbacks to germanium 
rectifiers at the present time seem to 
be one of high cost and the fact that 
present production methods are very 
tricky. However, laboratory progress 
is being made rapidly. 

In the welding field, it appears that 
the germanium rectifier—because of 
its high efficiency and compact size 
will find its use in high-current auto- 
matic welding equipment. Germanium 
will, therefore, supplement the seleni- 
um rectifier rather than replace it. It 
will extend the range of usefulness of 
metallic rectifiers by supplying a rela- 
tively high voltage, very high current 
rectifier in a very compact package. 


HiGH-NICKEL OVERLAYS 


When a high-nickel alloy is depos- 


ited on a steel or cast-iron surface, 
the overlay may be adversely affected 
if diluted with a large amount of iron. 
Practical methods for avoiding the 
“jron effect” were presented in the 
paper by George R. Pease, H. B. Bott 
and H. C. Waugh, all of International 
Nic kel Co.. Inc. 

The metals involved in the test 
program included Monel, “K” Monel, 
nickel, Inconel and 80-20 nickel-chro- 
mium weld metal, deposited for the 
most part as a one- or two-layer over- 
lay on a mild-steel base. A few ex- 
ploratory tests were also conducted on 
ordinary gray iron. The metal was 
deposited by three methods: (1) man- 
ual arc welding with coated elec- 
trodes, (2) Mig (metal inert-gas) 
welding and (3) Tig (tungsten inert- 
gas) welding. 

The 


trio are: 


conclusions of this research 
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Sound, ductile overlays can be ob- 
tained on mild steel, using coated 
electrodes of Monel, nickel or nickel- 
chromium, or the inert-gas consum- 
able-electrode process with Monel, 
Inconel, “K’ Monel or nickel wires. 

High-nickel alloy overlays made by 
Tig welding have high iron contents 
and correspondingly poor properties. 
Other processes appear to be better 
suited. 

The usefulness of any of the high- 
nickel alloy filler metals for overlay- 
ing cast iron appears to be extremely 
limited. 


Mic OverRLAY PROCESS 


When Mig (metal inert-gas weld- 
ing) is used for overlay work, there 
are several methods of securing the 
desired minimum penetration. These 
were described by i R. Felmley. of 
Air Reduction Sales Co. Besides tamp- 
ering with the obvious variables such 
as welding current, are voltage, type 
of power supply and type of shielding 
gas, Mr. Felmley mentioned one me- 
thod that is less known. This is to add 
an auxiliary cold wire to the welding 
are and then oscillate the whole sys- 
tem. 

When multiple ares with auxiliary 
wires and oscillation are employed. 
metal deposition rates of 35 |b per 
hour for copper-base alloys, 30 lb per 
hour for stainless steel and 26 lb per 
hr for carbon steel can be obtained. 
A color movie was shown of the new 
a-c series-arc overlay technique. 


METALLIZING SYMPOSIUM 


A symposium on fused metallized 
coatings was held on Wednesday aft- 
ernoon Nov. 3 under sponsorship of 
the AWS Committee on Metallizing. 
Chairman of the session was H. S. 
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L. C. MONROE (left), secretary, Chicago Section; Mrs. 
Monroe; Walter Goerg, convention committee chairman 


Ine. and CO- 
B. Meyer, St. 


Three papers 


Hammond, Metalweld, 
chairman was Walter 
Louis Metallizing Co. 
were given. 

Bela Ronay, U. 
ing Experiment 


S. Naval Engineer- 
Station, 
fundamentals, including historical in- 


discussed 


vestigations and experiments. 
S. Miller, New England 
Brookline, Mass., 


covered four stages of technique ; 


Harvey 


Hardfacing Co., 


namely, preparation of surface, spray- 
ing of deposit, fusing of deposit and 
finishing. 

There are two principal methods of 
spraying the self-fluxing alloys: a 
wire gun and a powder gun, The wire 
gun is commonly known as a metal- 
lizing gun, in which the wire is fed 
into the The nickel-chrome- 
boron alloys are too hard and brittle 


flame. 


to be drawn into wire form and there- 
fore cannot be used in a metallizing 
gun except in the form of cast wires, 
which are expensive and impractical. 
However, there has been developed a 
method of mixing the powdered alloy 
with highly volatile plastic (which 
leaves no solid residue after burning) 
and then extruding this mixture into 


I 16 in. wires. There is 


% in. and 3 
approximately 20° plastic binder in 
each pound of wire. 

There are several different types of 
powder guns, but the principle is ap- 
The 


powder is fed from a hopper or con- 


proximately the same for all. 


tainer by means of a carburetor, 
which is nothing more than a venturi. 
This allows an air jet to pick up the 
powder and propel it out through a 
hose to a gun, where it passes by a 
flame, is heated to its plastic range 
and is then blown onto the prepared 


(Continued on page 4) 


21 





WELD inspection is one of indus- 
trial uses of 1,000,000-volt X-ray 


HUGE mock-up was one of the many devices used by ex- 
hibitors to make their booths more appealing to the eye 


EARPHONES were needed to hear 


what this piquant miss was saying 


Sobol dace ke 


o> RAR» 


x ae 


DUNKED 


fier 


welder recti- 
test 


in water, 


withstood double-load 


CARBON-dioxide was used as shielding blanket here. 
Manufacturer also demonstrated new cutting machine 


Here’s what we saw at the 36th 


BY FELIX TANCULA 


OW-HYDROGEN, iron-powder elec- 
trodes. A Mig (metal inert-gas) 


spot-welding gun. A million-volt X-ray 


generator for industrial radiography. 
A welding outfit for the “do-it-your- 
self’ workman. New lines of welders, 
including a-c and rectifier d-c types. 

These and many more new items of 
welding equipment are what we and 
about 63,500 others saw in Chicago 
early last month at the 444-exhibit 
metal show. Site of the 36th Annual 
National Metal Congress and Exposi- 
tion was the International Amphi- 
theatre, on the Windy City’s south 
side. The show ran concurrently with 


the national fall meeting of the Amer- 
ican Welding Society (see page 17), 
Nov. 1-5. About 263,000 sq ft of floor 
space were needed to house the huge 
displays of equipment, products and 
services. 
Probably 


product displayed and demonstrated 


the most universal new 
was the low-hydrogen electrode with 
powdered iron in its coating. Among 
the firms showing it were General 
Electric Co. and Alloy Rods Co. 
The manual Mig spot-welding proc- 
introduced by Linde Air 
Products Co. Requiring access to only 


ess was 


one side of the weld joint, the gas- 
shielded method makes spot, plug and 
tack welds with addition of reinfore- 


ing filler metal. A consumable wire 
electrode is fed automatically into the 
weld area, and filler metal is claimed 
to make a 100‘7, penetration in the 
lapping metals. The pistol-like welder 
is designed to operate most effec- 
tively with a constant-potential power 
supply. 

In operation, the weldor plac es the 
nozzle of the water-cooled gun on the 
work and pulls the trigger. Argon gas 
blankets the weld area just before the 
As the arc strikes, a 
portable drive unit feeds coiled wire 


are is. struck. 


into the weld at a predetermined rate. 
Welding current and argon flow are 
shut off by a timer. 

The 1,000,000-volt X-ray apparatus 
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cy 


SPOT weld was made by means of a 


new Mig gun that uses filler wire 


FLASH of stud-welding gun is caught by camera as op- 
erator demonstrated its use to a throng of passers-by 


etal Show 


uses the electrostatic principle of the 
Van de Graaff generator, which found 
fame in the pre-cyclotron days of 
atom-smashing. The manufacturer, 
High Voltage Engineering Co., claims 
exposure time for penetrating 11%-in. 
steel is less than | minute; for 41/4-in. 
steel, 30 minutes. 

equipment displayed by 
electric Co. 
other 


Among 
The 


i00-amp welder 


Lincoln were the 


and compo- 
nents of a simplified welding system 
that was announced in WELDING EN- 
GINEER for October. It enables “‘do-it- 
yourself” hobbyists and craftsmen to 
work with metals as readily as with 
wood, according to Lincoln. 


Its new rectifier d-c welder was dis- 
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SUBMERGED.are set-up was pow- 
ered by constant-voltage are welder 


played by Vickers Electric Division 
of Sperry Corp. Added feature in this 
hooth was the dunking in boiling 
water of a 40-volt rectifier, which 
operated at double the rated load. 
Another eye-catching device was 


seen in the Nelson Stud Welding 


booth. A large mock-up of its new 


streamlined, pistol-shaped welding 
gun moved back and forth, simulating 
actual operation even to are flash (an 
electric light). 

As in the past, the show had its 
share of eye-appealing booths, the 
gimmick-type exhibits, the test-your- 
intelligence type, the guess-how-many 
type and many other large and small 
displays. These many interesting ex- 
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BALL aloft, 


even when compressor outlet moved 


stayed mysteriously 


FIXED torches and an indexing fixture were used in 
display of mechanized hardfacing. Samples are in front 


hibits more than compensated for the 
feet WELDING ENGINEER 
editors complained about afterwards. 

It wouldn't be a 


sore your 


familiar metal 
show without pretty girls, and a num- 
ber of attractive things adorned the 
booths of several manufacturers. 
(Westinghouse sure can pick “em; we 
refer you to the picture on page 22.) 

These are just a few of the high 
spots of the show, There were many 
more, but lack of space makes it im- 
possible to mention all manufacturers 
in the welding field that participated 
in the gigantic Chicago exposition. 
Many of their products will be found 
in the “new product” pages of forth- 
coming issues of WELDING ENGINEER. 
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BY REX CLEVELAND 
Design Engineer, Minneapolis 
Moline Co., Louisville, Ky. 





THE ULTIMATE 
product is largely determined by 
its design. Particularly is this 
true of welded products, for the 
present high cost of welding la- 
bor mushrooms costs very 
idly. 


cost of any 


rap- 


Basically, the designer must 
think of welding as a method of 
fusing parts together, not as an- 
other means of fastening them. 
This means that weldments must 
be designed specifically for weld- 
ing. Simply replacing bolts or riv- 
ets with welds is not enough if 
the full cost saving is to be ef- 
fected. 

Welds must be engineered to 
duplicate the strength of the 
parts at the point of fusion. The 
weld must be located in an ae- 
cessible spot, in a position where 
welding is as easy and fast as 
possible. Overwelding is to be 
shunned like the plague, for it 
ean greatly increase welding 
costs, Exactly the right gaps must 
be left for fit-up. Are blow must 
be avoided, and locked -up 
stresses and distortion in the 
weldment minimized. 

All of these things are part of 
the designer’s job, thinks Mr. 
Cleveland. And, if the 
designer does not take the re- 
sponsibility who else can or will? 


—The Editors 


indeed, 





How design control 





























prea 92% of the cost of steel pro- 
duction welding 
upon the amount of sound welds pro- 
duced by the weldors. It is the task of 
the design engineer to plan the weld- 
ing of his product. By proper plan- 
ning, he can eliminate many of the va- 
riables that contribute the upper 25% 
of production welding costs. 

Engineering must control welding! 
This does not mean that the design 
engineer is to be given the authority 
to dictate to the entire plant just how 
all welding is to be done. It simply 
means that the welding must be con- 
trolled by the specifications on the 
drawings of the piece-parts and the 
welded assemblies, via the welding 
symbols placed upon them. 

The most effective method of con- 
trolling the costly variables is to tie 
them down so tightly on the drawings 


is dependent 


24 


— 














I—OVERWELDS are costly. See how volume of weld metal goes up with size! 
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FOURS FILLETS 








” 
EIGHT 4 FILLETS 





4—EIGHT small fillets cost only about half as much as four large ones 


that Production and Inspection have 
no recourse but to adhere to them. 
This is done by means of standardized 
procedure sheets based on accepted 
correct welding practices. 

Let’s explain this a little further. Say 
we have a flat-position fillet weld. This 
is covered, for any plate thickness, by 
a numbered procedure sheet that lists 
at the top the proper classification of 
electrode (in this case E-6012) and 
sketches the proper method of joint 
preparation (square-edge, | /32-in. fit- 
up gap), together with the symbol 
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used to represent this type of joint on 
the engineering drawing. 

So far so good, but we need more 
information since plate thicknesses 
acceptable for this particular type of 
joint may vary from 3/16 to 1 in. 
This is taken care of in a very simple 
manner. If the procedure sheet for 
the flat-position fillet weld is num- 
bered, say, 5, then we use the num- 
bers 5A, 5B, 5C, 5D, etc., to designate 
the plate thickness. A table is set up 
that includes columns for procedure 
number, plate thickness, gage size (to 


— 
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CLOSED (WEAK) 





TOO WIDE (COSTLY) 
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| 
CORRECT 


2—SELECTION of fit-up gaps should be a designer’s responsibility 


CORRECT— 











NANAAN 


3—BEWARE of are-blow 





























Alt SECTIONS: T= (.08w.49 




















0.0043" 








5—ALL these sections have equal moments of ‘inertia; hence equal rigidity 


be later explained), electrode diam- 
eter, amperage and polarity, melt-off 
speed in ipm, welding speed in ipm, 
number of passes, feet per hour that 
may be welded at 100% efficiency and 
lb of rod deposited per foot of weld. 
All of this valuable information. once 
compiled, is detailed on a simple table 
on the procedure sheet. 

\s an example, let us take row 5A 
on Procedure Sheet Number 5 for 
fillet welds. Running 
across the various columns, we find 
that a plate thickness of 3/16 in. (des- 


flat-position 
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ignated 5A) requires a fillet of 5/32- 
in, gage size, a 3/16-in. electrode and 
a current of 225-250 amp, a-c. Melt- 
off rate is 11 ipm and welding speed 
13 ipm. The weld is made in one pass. 
At 100% efficiency, 65 fph are depos- 
ited, and 0.105 tb of electrode metal 
are consumed for every foot of weld. 
All of this information is conveyed in 
a highly condensed shorthand merely 
by placing the number “5A” within 
the arrow indicating the joint on the 
engineering drawing. 

Without some such system of con- 
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NARROW BEVEL/ING 
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conditions above 


trol, welding costs can mount sky 
high. Control through Engineering, 
by the drawings and procedure sheets, 
holds costs to a minimum and pro- 
duces weldments of superior quality 
at the same time. 


Cost OF OVERWELDS 


One of the principal variables that 
can be controlled by the use of stand- 
ardized procedures is the size of fillet 
welds. The size required to duplic ate 
the cross-section and strength of the 
plates being welded is always based 
upon the weakest member. Thickness 
of this member being known, the size 
of the fillet required is indicated by 
the gage size. This is defined as one 
side of the largest right isosceles tri- 
angle that can be inscribed within the 
weld cross-section. For a plate 3/16 
in. thick the gage size is 5/32 in.; for 
a l-in. plate it is 7%, in. The effective 
section is the gage size times 0.707. 

The great value of a standardized 
fillet procedure is that it provides a 
weld of adequate strength without the 
increased cost of overwelding “just to 
make sure.” Overwelding of fillets is 
one of the most expensive of welding 
variables. Figure | shows this graph- 
ically. Notice that doubling the size 
of the fillet quadruples the amount of 
weld metal which must be deposited. 
If the fillet size is increased by only 
one-half, the amount of weld metal 


is more than doubled—count the tri- 





TABLE | 
(in. of weld per lb of weld metal) 


Fillet size, in. In. per Ib 


1 7.2 
7/8 9.4 
3/4 10.3 
5/8 18.4 
1/2 28.8 
7/16 37.6 
3/8 51.2 
5/16 73.6 
1/4 115.2 
3/16 204.8 
1/8 460.8 


TABLE Il 
(welding costs on AISI steels) 
AISI number Comparative cost 


C-1008 $1.10 
C-1010 1.10 
C-1014 1.05 
C-1015 1.00 
C-1017 1.00 
C-1020 1.00 
C-1021 1.05 
C-1023 1.10 
C-1024 1.10 
C-1025 1.10 
C-1030 1.15 
C-1035 1.15 
C-1045 1.15 
C-1060 1.20 
C-1080 1.20 
C-1085 1.20 
C-1090 1.25 
C-1095 1.25 
Too-high sulphur 1.15 
Too-low manganese _ 1.10 
Dirty or scaly 1.10 
Coated or plated 1.10 
Rerolled old rail 1.25 





angles in the shaded area for a '4-in. 
weld and those in the open area for 
a %-in. weld in the righthand sketch 
of Fig. 1! Nothing is added to the 
strength of the joint by overwelding, 
for a joint can never be stronger than 
its weakest member. 

Table I gives the number of inches 
of weld per lb of weld deposit for 
each standard size of fillet from ‘4 to 
| in. Note that whereas you can get 
161 in. (very nearly) per lb with a 
‘4-in. fillet, you can only get 7.2 in. 
per lb with a 1-in, fillet. Use this table 
as a guide to relative costs. 
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Another important item the stand- 
ardized procedures should cover is 
the proper fit-up gap between parts. 
Figure 2 shows the effect of fit-up 
gap or weld strength and cost. If the 
gap does not exist, the penetration 
and strength of the weld will suffer. 
If the gap is too great, the amount of 
weld metal required to produce the 
required weld will increase very rap- 
idly, and the cost of the weld along 
with it, 

o. in. 
thick, special edge preparation is nec- 
facilitate proper 
weld penetration. For each such joint, 


In butt welds in plates over 


essary in order to 
the standardized procedures should 
prescribe the proper angle or shape of 
edge required to produce an adequate 
weld in the most economical manner. 

Engineering can thus control both 
quality and cost of 
more than simple symbols. The ad- 


welds with no 
vantages of this system of control are 
tremendous, for it removes both qual- 
ity and cost from the “human ele- 
ment,” eliminates guesswork and in- 
sures a uniformity of welding unob- 
tainable by other methods. Such a 
control system requires no special 
training on the part of the weldor, 
merely the ability to keep standard- 
ized proc edure sheets on file and con- 
sult them 
prints, 


when reading the blue- 


Can ContTROL Arc BLOow 


The designer can help avoid a com- 
mon bugaboo; namely, the effect of 
excessive arc blow. With d-c welding, 
arc blow can cause scattered, ugly and 
weak weld deposits. Arc blow is not 
experienced with a-c welding. It is the 
result of the influence of magnetic 
lines of force upon the arc. These 
magnetic lines of force are present 
wherever an electric current is con- 
ducted through metal, but they are 
intensified by the high currents used 
in are welding until they become pow- 
erful enough to divert the are. 

Are blow is most intense in deep 
crevices, in corners, between closely 
grouped parts and even, to some ex- 
tent, in T-joints or between the bev- 
eled edges of thick butt-welded parts. 
Some typical arc-blow conditions are 
shown in Fig. 3. These the designer 
should beware. 

Welds that have been affected by 
arc blow must usually be rewelded 
at nearly double the original cost 
in order to obtain a good weld. This 
also necessitates expensive chipping 
and cleaning. By avoiding such con- 


the weldment as_ those 


shown in Fig. 3, the designer can cut 


ditions in 


down on welding costs considerably 
if d-c welders are being used. 

Though most welds are designed 
for strength, some welds are made not 
for strength but merely to insure 
rigidity. The distinction is important 
from a cost standpoint. Weldments 
designed for strength, with parts and 
welds placed in tension, shear, or 
compression, require 100°. standard- 
ized proc edure welds. W elds designed 
only for rigidity need not be as 
strong, and in these cases welds of 
only 50% standardized procedure 
specifications are required. The de- 
signer who takes advantage of this 
can often save from 25‘ to 35% of 
the welding cost. 

Another 


signer can reduce welding cost is to 


method by which the de- 
take cognizance of the effect of smallet 
sections. Width being the same, two 
members of half section are as strong 
But 
welding costs are not the same. In 
Fig. 4, the four fillets of the full #4- 
in, section require twice the weld 
metal used in the eight fillets of the 


as one member of full section. 


two %-in. sections. Thus welding of 


the two members would be 


just about half as costly except, of 


thinner 


course, for the time required to han- 
dle two parts instead of one and to 
make eight ares instead of four. Such 
applic ations are limited to cases where 
interior welds may be made. 

The expense of welding thick sec- 
tions increases in proportion to the 
square of the thickness. Moment of 
inertia. which is a measure of the 
ability of the section to resist bending. 
is much greater for tall thin sections 
than for short thick sections. In Fig. 
5. we see six sections having equal 
moments of inertia (0.08 in. *). The 
thinnest section has a width of 0.0043 
/230th the width 
of the |-in. section. Since the metal in 


in., which is only | 


a fillet weld increases as the square 
of the thickness, it would take only 
1/52.900th as much weld metal to 
make a fillet in the thin section. Yet 
its ability to resist bending is the 
same as that of the 1 by | in. section. 


STKEL vs. WELD METAL 

Mild steel is much less expensive 
than weld metal. One pound of de- 
posited weld costs the same as 33 |b 
of C-1020 steel, mill run. Moral: use 
more steel and less welding. 

Utilize thin sections with high “I” 
or moment of inertia values. Design 


WELDING ENGINEER—December, 1954 





wee ¥K 3 


RIGHT: WELDED BOTH S/DES 














SENAINEDNET DD Dok WO ATANO 


ATI DD ponppnnnn 





WRONG: CONTINUOUS 








WRONG: WELDED ONE S/DE 











SPVDDDpDDPMDDE! DDOPIPDDr oo MDDDDEDD L/D > Nh PEDPDOODD vpUDODED IED DYDD) 


WO))PODDODNDDD!_/P—DBDADDEVODDDDDD nye) s00/9D/PYPDBDI >» MHOVDBDDDDD DoDD») 





RIGHT: INTERMITTENT 








6—DESIGNER who specifies procedures can hold distortion to a minimum 


with tubular sections. 


or bend parts to avoid welded joints. 


structural or 


Avoid overdesigned thick sections for 
“safety”: always weld to duplicate 
the thinest member; utilize every de- 
sign trick that will decrease the pro- 
portion of welding to material or to 
other fabrication costs. 

In addition to the above rules, the 
designer of a welded product should 
use the steels that will be most eco- 
nomically weldable. Several major 
mistakes are commonly made in the 
selection of steels for welding. For in- 
stance, steels in the lowest carbon and 
manganese range (AISI C-1008 to C- 
1010) are usually purchased because 
of their slightly lower cost. This is 
a grave error because welding costs 
with these steels are about 10% more 
than with AISI C-1015, 1017 and 
1020 steels (Table 11). Reason: the 
C-1008 and C-1010 steels tend to weld 
with internal porosity, producing in- 
herently weak joints. To counteract 
this, welding speeds must be reduced 
about 10‘%. 


of proportion to the original material 


increasing costs far out 


cost savings. 

Another common error is the choice 
of free-machining (high sulphur) 
steels to keep machining costs down. 
When welding must be done, this is 
usually a false economy. Steels with 
tend to weld 
with surface holes and to crack on 


sulphur above 0.30% 


cooling. High-sulphur steels are “hot- 
short” low when 
hot) and crack in the weld due to the 


stresses of cooling. The cost of the 


(tensile strength 


cure (reduced current and welding 
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speeds) is greater than the increased 
cost of machining a steel of better 
weldability. 

Welding costs on commonly used 
steels of the American Iron and Steel 
Institute are compared in Table II. 
The best are 
known as steels of “preferred analy- 
sis,” the range from C-1015 through 
C-1021. The most commonly used is 
C-1020, with C-1015 running a close 
second. These are the “mild” steels 


steels for weldments 


common to general machine construc- 
tion and most structural 
them wherever 


uses, | se 
possible to insure 
good, strong weld joints at the lowest 
possible cost. Avoid the use of steels 
of lower or higher analysis wherever 
better design can accomplish the same 
result, Moving out of the 1015-1021 
range is risky from the welding stand- 
point and may be very costly. 
High-carbon steels tend to produce 
brittle cracking. 
High-silicon steel (even with low car- 
bon content) cracks upon cooling. 


welds subject to 


High-manganese steel also produces 


cracked welds, as does low-manga- 
nese, high-sulphur steel. A high phos- 
phorous content lowers the surface 
tension of the molten weld metal and 
makes the welding difficult to control. 
Excess phosphorus also produces 
welds with high brittleness, low shock 
and fatigue values, etc. 

Steels of carbon content in the 
C-1023 to C-1030 range must be weld- 
ed at 10% slower speeds, with re- 
duced current and longer are. This 
means a 10% or more higher cost. 
Steels of over C-1030 carbon can be 
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welded successfully only if speeds are 
reduced by at least 15°7, using low- 
penetration electrodes, decreased cur- 
rent and a much longer arc. In the 
highest carbon range, low-hydrogen 
electrodes are a must. Welds made 
with these electrodes by proper pro- 
cedures should not crack, but the 
welding will cost about 25° more 
than welds by standard procedure on 
steels of the preferred analysis. Also 
it is sometimes necessary to preheat 
such joints to prevent cracking, rais- 
ing the cost still more. The designer 
who wants to save money will stick 
to mild steel. 

Even though a high-carbon steel 
can be welded successfully by 
methods as making successive passes, 
with preheat and postheat for each 
pass), the greater welding cost will 
pay for a far heavier section of mild 
steel 


such 


or for much more design time 
spent in trying to avoid the use of 
high-carbon steel. 

Welding on steels of the preferred 
analysis is faster, less expensive and 
much better. There are no restrictions 
on type of joint, type of electrode, 
amount of current or welding speed. 
Larger electrodes and higher machine 
setiings can be used to obtain deeper 
penetration and 


produce stronger 


welds at lower cost. 


SHRINKAGE A DESIGN PROBLEM 


Proper weldment design can also 
circumvent the necessity for correct- 
ing the distortions caused by shrink- 
age of the welds upon cooling. The 
shrinkage of the weld metal can be 
made to work against itself. The de- 
signer can also help by planning his 
designs in such a manner that much 
of this distortion is prevented. Figure 
6 shows several right and wrong ways 
of controlling distortion. 

It actually costs less to duplicate 
the cross-section of a welded member 
by making passes on opposite sides 
than to weld with only one pass on 
one side. This is shown in Fig. 6, 
along with an illustration of intermit- 
tent welding of 
butt joints. Both are samples of “bal- 
anced” welding, which is the true se- 


versus continuous 


cret of preventing distortion. 

There are no visible limits to cost 
reduction in weldment design. The 
rule is simply this: Do everything 
possible in the planning stage and so 
prevent the useless expenditure of 
costly welding labor. It is properly 
the designer’s job, and he should be 
given a free hand. 





I. CLEANING 


Parts, loosely wired together, 
precleaned by dipping in solution 


of hydrofluoric 


and nitrie acids 


BY THOMAS F. PROTZ 
Chief of Shop Services, Guided Missiles, 
Diamond Ordnance Fuze Laboratories 


As told to Herman ©, Phelps 





THE PROCESS is practical, and 
many fabricators of aluminum 
may solve production problems 
of intricate, as well as simple, 
aluminum = parts by 
thoroughly the technique de- 
scribed in this article. 


following 


The equipment is economical, 


and its cost can be than 
offset by savings in time, prod- 


more 


appearance and lessened 


rejects, 


The Editors 











1” you know that intricate alumi- 
num parts can be successfully 
brazed by dipping them into molten 
salt (aluminum flux) ? Where neither 
welding nor riveting is feasible, this 
has proved to be a fast and easy 
method of making perfect joints. The 
assemblies can be of different sizes. 
shapes and joining areas. 

Dip brazing is not a hit-and-miss 
affair. At the Ordnance 
Fuze Laboratories in Washington, 
D. C. (a class I field installation of 


Diamond 
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FILLER 
MATERIAL 
(PREFORMED) 


? 


2. ASSEMBLY 


Preformed shims of brazing alloy 
are preplaced during assembly. The 
locating pins save on the cost of 


the L. 


opment on this and other processes 


S. Army), research and devel- 


are ¢ arried on by a staff of engineers. 
physicists and technicians. 

Such alloys as 2S (new designation 
AA 1100), 3S (new designation AA 
3003) and 61S (AA 6061) 
excellent brazing qualities and lend 


all have 


themselves very well to molten dip 
brazing. So does casting alloy 195. 
Diamond Ordnance Fuze Labora- 
(hereafter called DOFL) di- 
vides the dip-brazing process into five 


tories 


hasic steps. They are: 
1. Precleaning 
Assembly 
Preheating 
Brazing 
Flux removal 


1. Precleaning 

Precleaning is fast and easy. Usual- 
ly. it is done by giving all parts a 
degreasing in a trichlorethylene va- 
por. Occasionally, a caustic etch is 
After the tri- 
chlorethylene treatment, the parts, in; 


used but not always. 


cluding filler metal, are submerged in 
a solution of one part hydrofluori 
acid, one part nitric acid and 98 parts 
of water, The period of submersion is 
around two or three minutes; the ex- 
act time sometimes has to be deter- 
mined by experiment. A good rule 
DOFL follows is te keep the parts 


WELDING 


oa LOCATING PIN 


FILLER 
MATERIAL 
(PREFORMED) 


fixtures. Two shims will braze the 
above four parts in one operation 
photo 4). DOFL 718 
brazing alloy, forms it 
into shims for lap and butt joints 


(see uses 


Ive steps for 


submerged until the solution shows 
etching activity on all surfaces. This 
requires caution because a smooth 
surface after dipping is a must, and 
etching from too long an immersion 
will make the surface rough. A rough 
surface does not allow the filler metal 
to flow freely and evenly. 

After cleaning, the parts are rinsed 
in hot water (180 F-200 F) and dried 
quickly to prevent water spots. 


2. Assembly 


Care must be exercised in handling 
the parts during assembly. The areas 
that brazed must not be 
touched by human hands. When pre- 
formed filler metal is to be preplaced, 
it is picked up and inserted into the 
brazing area by tweezers. 

The amount of filler metal required 
is usually determined by experiment. 


are to be 


Some joints require a larger fillet. 
deeper penetration, etc., than others. 
The laboratory uses 718 aluminum 
for filler metal and 
forms it into shims 0.002 in. to 0.003 
in. thick for lap and butt joints. As 
received, the brazing alloy is in wire 
and strip form; it is rolled into the 
desired thickness, formed and cut to 


brazing alloy 


size. Blanking and forming dies are 
used to produce large quantities of 
the various shapes—rings, channels. 
etc.—needed for some assemblies. 
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3. PREHEAT 


Assembled components go into an 
electric furnace, where they are 


preheated to between 950-1,000 F 


4. DIPPING 


Assembly is 
flux. Brazing is closely 
controlled temperature of 1,120 F 


lowered into molten 


done at 


molten dip brazing 


DOFL also uses brazing sheet, an 
aluminum stock clad with 718 brazing 
alloy. This is available in virtually 
any thickness and is used to good 
advantage in sandwich assemblies. 

DOFL designs the parts for a dip- 
brazed assembly so that they are self- 
jigging or self-aligning. Pins, steps, 
flanges, counterborings, etc. are care- 
fully designed to eliminate the need 
for elaborate jigs and fixtures. Their 
ideal design is to hold all parts locked 
together at assembly by means of a 
single spring. Frequently, sheet-metal 
parts (made of 
stock ) 


metal 


1/32 in. or VQ in. 
after filler 
inserted to 


are spot welded 


shims have been 


hold them together for brazing. 
3. Preheating 


The with filler 
shims inserted properly and clamps 


assembled parts, 
and springs also in place, are dipped 
as a unit into the hydrofluoric-nitric 
acid solution for a period of from 
one to two minutes. The assembly is 
then rinsed in hot water and placed 
in an electric furnace, where it is 
brought up to a 
1.000 F. 


The time cycle depends on the 


temperature of 


amount of mass in the assembly. Pre- 


heating must be carried on long 


enough to remove all moisture from 
before the 


the parts assembly is 
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dipped into the molten flux. The pre- 
heat also enormously speeds up the 
brazing operation because the salt 
bath is not required to raise the tem- 
perature of the assembly more than 
70 to 120 F. 

Parts only long 
enough to assure a uniform heating. 
If the parts remain in the preheat fur- 
nace too long, say three or four hours. 
oxidation 


are preheated 


of the aluminum surface 
takes place, and the brazing alloy will 
not flow uniformly. 


4. Brazing 
The dip bath is a ceramic pot 9 by 
13 by 36 in. deep. It contains 300 Ib 
of granulated aluminum brazing flux. 
held in the molten state (1,120 F 
5 F) by submerged Monel electrodes. 

The actual brazing operation is one 
of the simplest steps. Immediately 
upon removal of an assembly from 
the preheat furnace, it is submerged 
in the flux bath. Normally, 15 to 30 
seconds is long enough though addi- 
tional time may be required for braz- 
ing if the parts contain an appreciable 
mass. 

The operators watch the brazing 
operation by eye. Visibility while the 
assembly is submerged in the molten 
salt is excellent. When the capillary 
flow of the preformed alloy has been 
completed, the fillets 


are evenly 
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5». FLUX REMOVAL 


Finished part postcleaning. 
Water-soluble washed off 
by immersion in agitated hot water 


after 
flux is 


formed and perfect in every detail. 


Domne It By HAND 


Hand application of the filler metal 
is a variation on the technique of the 
dip brazing process. The steps are the 
that the  filler-metal 
shims are not inserted during assem- 


same except 
bly. After the parts have been sub- 
merged in the flux bath, the joints are 


wiped with rods of 718 aluminum 
brazing alloy, 1/32 to Yy in. in diam- 
eter. The operators develop a tech- 
nique in a relatively short time. 

Actually what happens is this: The 
filler rod being at room temperature, 
there is naturally a time lag before the 
rod temperature can be raised to the 
melting point by the bath. The delay 
is long enough to allow the operator 
to reach the brazing area with the tip 
of the rod. Because the flux bath is 
maintained at 1,120 F, the wiping ae- 
tion is accomplished while the rod is 
in a plastic state. As the temperature 
rises, the filler rod is drawn into and 
around the joint by capillary action 
An extremely neat and uniform joint 
is achieved. 

Once the technique of hand appli- 
cation has been developed by an op- 
erator, the assembly process is speed- 
ed up. No preplaced filler shims are 
required, and fixtures do not need to 


be so elaborate. Furthermore, it is 





easy to fill voids with additional 


metal. 


5. Flux removal 

The brazed assembly is removed 
from the bath and is either tilted or 
rotated to allow the excess flux to 
drain. However, the flux freezes on 
within a few seconds after the assem- 
bly has been removed from the bath. 
Fortunately the flux is water soluble 
and may readily be washed out of 
cavities by agitated hot water. 

Quenching in water sometimes fol- 
lows immediately after flux draining 
if distortion is not a factor. However 
DOFL allows most assemblies to cool 
to room temperature before they are 
submerged in agitated hot water. 
Aluminum brazing flux is highly cor- 
rosive and must be entirely removed. 
To improve the appearance, a mild 
caustic etch and an aluminum bright 
dip are used, The caustic and acid 
dip, however, will not remove the flux, 
which must be entirely washed away 
by the hot water. 

To stop brazing metal from form- 
ing a fillet in an undesirable position, 
the operators anodize all parts (when 
permissible) and then machine only 
the areas where brazing is to be done. 
The anodized surfaces will act as a 
buffer to keep away excess alloy. 


Care oF Fiux Batu 

The flux bath operates 24 hours a 
day, seven days a week. Its tempera- 
ture an indicating 
pyrometer, the thermocouple of which 
is submerged to a depth of 18 in, Care 
must always be exercised to keep the 


is controlled by 


bath from being contaminated by iron 
or copper. For this reason, all hold- 
ing devices used in the bath are of 
pure nickel, Inconel, Monel or stain- 
steel. DOFL 
part to be placed in the bath that may 
contain free iron or copper. Steel or 


less never allows any 


brass screws will also result in severe 
contamination of aluminum parts. 

Stainless steel is the most economi- 
cal material for jigs and fixtures but 
it is also the material most likely to 
cause contamination, On short runs, 
this problem is not too critical as the 
fiux level of the bath must be replen- 
ished frequently to replace the carry- 
off when parts are removed. When 
production loads are put through the 
bath and the flux level is brought 
back to normal after a period of one 
week, nickel fixtures are more satis- 
factory from a contamination stand- 
point, 
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Two related factors should be con- 
sidered when designing a part for 
aluminum dip brazing. In most in- 
stances, the finished part contains one 
components that require 
some machining. 61S aluminum in 
T4 or T6 temper offers 
machinability without 
brazing qualities. 

After brazing at a temperature of 
1,120 F, all aluminum alloys are in 
the annealed condition when removed 
from the bath. However, 61S is a 


or more 


excellent 
sacrifice of 


heat-treatable alloy and can _ be 
brought back to a T4 or T6 temper 
without harmful effect to the brazed 
joints. 

The temper heat-treat and quench- 
ing cycle usually follows immediately 
after removing the brazed assembly 
from the flux bath. A good tech- 
nique is to allow the flux to solidify 
or freeze on the part, which occurs 
when the assembly is close to 980 F. 
The part is then quenched in cold 
water. 


Stitch welding in Britain 


BY WALTER SEKULES 
Nn’ “stitch welding” system devel- 
oped in England enables welding 
speeds as high as 300 welds per min- 
ute. This with British 
speeds of 180 for the motor-driven 
machine and 120-150 welds per min- 
ute for the customary air-operated 
spot welder. Introduced recently by 
New Process Welders Limited, Lon- 
don, England, the new welding system 
insures full control of the weld cycle 
in spite of the high speeds attained. 
With stitch 


welders, the friction in cylinders is 


compares 


air-operated (spot) 
apt to cause variations in the time 
and irregular operation of 
pressure switches. Moreover, the dif- 


cye les 


ferent electropneumatic devices in the 
system—single-solenoid magnetic 
valves, for instance—are not constant 
in speed of operation to the extent 
needed. 


The 


movements: a relatively long stroke 


new machine provides two 
for retraction over the obstructions 
in the work or fixture and a very 
short stroke for the actual stitching. 

An orthodox piston-type cylinder is 
used for the long stroke. It is con- 
trolled by an orthodox magnetic 
valve and foot switch. Attached to its 
piston, however, is a diaphragm cyl- 
inder with a stroke of °% in. or less. 
This double-operating diaphragm cyl- 
inder is supplied by a special mag- 
netic valve, with two solenoids, which 
is capable of operating at the neces- 
sary high speeds. 

The magnetic valve and current 
initiation can be controlled by cam 
switches operated by a synchronous 
motor. But it is, of course, better to 
control the whole sysiem electroni- 
cally, and a special panel has been 
developed for this. Two dials control 


the operation of the magnetic valve, 
and they make it possible to vary, 
in any required proportion, the times 
during which the electrode is up o1 
down. A third dial controls the delay 
between pressure application and the 
closing of the weld circuit. A fourth 
dial is provided for timing the weld 
within the pressure period. 

Electronically controlled times are 
transmitted accurately to the work, 
and constant welding conditions are 
assured because the diaphragm cyl- 
inder is friction-free. Employment of 
an ignitron-type contactor is essential 
in view of the high speeds involved 
and the need for accurate cut-off of 
current. 

Another important application of 
the English stitch welder is the weld- 
ing of alloys with a short plastic 
range such as nickel-chromium and 
aluminum alloys. In England, the 
customary air-operated spot welder 
is unsatisfactory for this application. 
As material reaches welding tempera- 
and if 
forging pressure is to be applied, the 
electrode must be capable of follow-, 


ture, collapse takes place; 


ing up immediately and maintaining 
constant pressure on the surface of 
the work. 

To overcome the handicap of the 
air-operated spot welder, English en- 
gineers frequently interpose a spring. 
Its compression, however, cannot be 
accurately determined, and it is liable 
to deterioration through wear and 
tear. On the new equipment, the dia- 
phragm cylinder is friction-free and 
can be used as a cushioning device 
for spot welding the short-plastic- 
range alloys. It is possible to deter- 
mine and record the exact pressure 
that is applied to and maintained on 
the work. 
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All-State Welding Alloys Co., Inc 


GRINDING up sandy sugar beets caused abrasive wear, erosion and corrosion from acids on crushing spindle, but. . . 


Problem was licked by surfacing 


BY H. S. 


several 


AUSE of kinds of 


crushing spindles were a 


oat 


wear, 


constant headache to us at the Top- 
penish, Wash., plant of the Utah & 
Idaho Sugar Co. The blades had to 
be continually built up with manga- 
nese bronze, deposited by gas welding. 
(An average spindle would last about 
two years before rebuilding. 

We have recently switched from 
nickel- 


silver brazing rod, deposited by gas 


manganese bronze to a 10% 


welding as before. A_ trial spindle 
built up with this rod showed so little 
wear after two years’ service that we 
put the change into effect as a regular 
procedure. 

Poday the crushing spindle prob- 
lem has been reduced to such an 
extent that the machines have to be 
dismantled only half as often or per- 
haps even less than that. And disman- 
tling such equipment in order to 
remove the spindles is a long and 
costly operation. 


FLAME ON THE Rop 


We don’t need too much prepara- 
tion to do a build-up job. No preheat 


was required. Usually, the edges of 


PATTERSON 


AND VAN LOTT? 


the fins are already clean from the 
abrasive wear of the sand in the sugar 
beets, so it is only necessary to apply 
paste flux over the worn area. 

One thing we found out early: 
don’t overheat the cast-iron blade or 
you will stop the metal from flowing. 
To avoid overheat, keep the torch 
flame on the rod, not on the parent 
metal. With the flame on the nickel- 
silver rod and the torch held at a 45- 
deg angle, the flame will push the 
metal ahead; scratching with the rod 
is not necessary. 

Because the flame is on the brazing 
rod, at no time does any more than 
a slight color show in the cast iron. 
Where more than one layer of metal 
is necessary, we paint the brazing rod 
with the paste flux. Dipping the hot 
end of the rod into the flux is not 
satisfactory. 

Because of the size of the cast-iron 
spindle, a large amount of metal is 
required for reclamation. Hence the 
selection of an economical rod is im- 
perative. The nickel-silver rod on a 
pound-for-pound costs 


basis more 


_, "Mr Patterson is chief master mechanic, 
Toppenish and Moses Lake (Wash.) plants 
of Utah & Idaho Sugar Co., and Mr. Lott 
is master mechanic at the Toppenish pliant 
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than the manganese-bronze rod, but 
it saves money, nevertheless. 


A cost comparison shows: 


Two reclamations by 
manganese-bronze rod: 


200 Ib of 4-in. rod 
80 man-hours 


$138.26 

200.00 
10 cylinders of oxygen 101.00 
& cylinders acetylene : 


~ 139.26 


Total 

One reclamation by 
nickel-silver rod: 
100 Ib of 4-in. rod 
10 man-hours 


$162.00 
100.00 
5 cylinders of oxygen 


, 50.50 
1 cylinders of acetylene 


Total 
Saving per spindle 


$312.50 
$126.76 
Over a four-year period, these 
figures show an annual saving of 
$31.69 per spindle per year. 

From a dismantled plant, we ac- 
quired for our Moses Lake plant eight 
excessively worn spindles. It required 
a total 1,671 lb of 14-in. rod to re- 
build them. Our own preventive main- 
tenance program would never allow 
such conditions to occur. 





UNL( IADED Cone welder is in an operating position but without 


the cone segments in place. The nose positioner has 
swung forward with positioner ram extended; tung- 
sten inert-gas welding head is in position for welding. 
All controls are in box at top left 


New welder for cones 


1 JADED Cone welder at work. Gravity rolls help feed the cone seg- 


ment onto the expanding mandrel and aid just as much 
during unloading. Both the welding head and the stand 
holding the pneumatic nose positioner may be swung out of 
the way to provide clearance for loading and unloading 


BY GILBERT C, CLOSE 
A“ the good features of past cir- 


cumferential welders brought to- 
gether and incorporated in a single 
machine. .. . 

This is a fitting description of the 
cone welding machine designed and 
built recently by Airline Welding and 
Engineering Co., Hawthorne, Calif. 

When pressed for details, Bryon R. 
Russell, owner-manager of Airline 
Welding and Engineering Co., admit- 
ted that his new machine incorpo- 
rates several refinements not hitherto 
found on any similar welder. The 
initial model has been purchased by a 
major aircraft parts manufacturer. 

The machine can be easily tooled 
for the circumferential welding of 
cones or tubular structures of any 
practical size by merely changing the 
expanding mandrel and nose _posi- 
tioner. The mandrel holds the open 
end of the cone and the nose posi- 
tioner the apex or nose section. 

Welding is done by the Tig (tung- 
sten inert-gas) process, with auto- 
matic feed of the filler wire. The 
welding head is adjustable, both 
vertically and transversely. through- 
out the range of the machine and 
swings out of the way while the ma- 
chine is being loaded. 

Gravity rolls are located just below 
the expanding mandrel. These assist 
loading of the open-ended cone sec- 
tion onto the mandrel and the unload- 
ing of the finished cone from the 
mandrel. To further expedite loading 
and unloading, the stand holding the 
pneumatically operated nose posi- 
tioner may be swung backwards out 
of the way. 

The segmented expansion mandrel 
at the rear is hydraulically operated: 
when under pressure, it centers the 
rear portion of the cone around the 
mandrel. The forward segmented ex- 
pansion mandrel is likewise hydrau- 
lically actuated and serves as_ the 
back-up bar for welding. When this 
mandrel is fully expanded, the gaps 
between segments do not exceed 
0.001 in. so no fall-through of weld 
metal occurs. 

The cup-shaped nose positioner, 
when penumatic pressure is applied, 
moves toward the left (see pictures) 
to hold the nose of the cone firmly 
against its mating component. 

All mechanical and welding con- 
trols are contained in a single panel 
adjacent to the operators normal 
working position. 
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Here’s how to end porous welds 


Cause 


Excessive moisture in the electrode 


coating 


Improper coating formulation 


Moisture on joint area 
Grease, oil or paint in joint area 


Free-machining steel (sulphur- or 
selenium-bearing ) 


Aluminum-killed steel 


Cracked coating on electrode 


Improper welding procedures 


Cold start 


Excessive rate of solidification 


Incomplete penetration 


Porosity of excessive segregations in 
the steel to be welded 


Slag and sand pockets in castings 


Remedy 


Use electrodes with dry coatings. 
Electrodes with wet coatings should 
be baked for about two hours at 
300 F. 

Return electrodes to supplier or else 
scrap them 

Dry joint area prior to welding 

Clean off prior to welding 


Weld this material with low-hydrogen 
electrodes properly dry 


Dry low-hydrogen electrodes 
Scrap electrode 


Use low are voltage, high current 
(within range 
manufacturer) . 
speed or weaving 


recommended — by 


reduced welding 


Strike are slightly ahead of the in- 
tended start. When arc is stabilized, 
bring it back to desired starting 
point before 
movement 


resuming forward 


Maintain a molten weld pool for a 
longer time by increased heat in- 
put from (a) higher current, (b) 
slower welding speed or (ec) pre- 
heating 


Use higher current or slower speed 


Chip out or gouge out slag and por- 
ous areas 


Chip or gouge out prior to welding 





BY HELMUT THIELSCH 
Vetallurgical Engineer, Grinnell Co., 


Providence, R. 1 


POROSITY in weld metal is so well 
known a condition that it needs 

no dest ription. It is due to the entrap- 
ment of gases within the weld metal. 
Such 


the breakdown of gas-forming com- 


gases may originate either by 
ponents in the electrode coating or 
by the dissociation of moisture ab- 
sorbed by the coating. 

| he are -produ ed pases dissolve in 
the molten weld metal, but the ability 
of the metal to hold gases in true solu- 
tion grows less as the molten metal 
dissolved 


( ools. 


Consequently, the 
gases are liberated and may collect in 
the form of bubbles. Gas bubbles may 
also be created by chemical! reactions 
that occur in the molten weld pool. 
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The bubbles, being lighter than the 
molten metal, tend to rise to the sur- 
fac ce. Sometimes they succeed in reac h- 
ing the surface of the pool before solid- 
ification is completed, and sometimes 
they fail. If they fail, they will be en- 
trapped inside the weld metal as in- 
ternal porosity. If they reach the sur- 
face, they may appear as external or 
surface porosity. The radiograph of 
photo | illustrates internal porosity in 
a deposit made with an improperly 
balanced commercial electrode. Photo 
2 shows surface porosity in a deposit 
on sulphur - bearing free - machining 
steel, 

Porosity may be dispersed at ran- 
dom throughout the whole weld. 
Likewise its distribution may be con- 
fined to the root or to the surface of 
the weld, or be isolated in small local 
clusters. 
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Assuming that there are no foreign 
materials in the weld zone, the occur- 
rence of porosity depends primarily 
upon: (1) the composition of the 
steel (base metal); (2) the chemistry 
of the electrode coating, and (3) the 
welding procedure, We'll look at each 
cause in turn. 


1. Steel composition 
Welds on free-machining sulphur- 
steels 


bearing or selenium-bearing 


tend to be porous when relatively 
large quantities of hydrogen are pres- 
ent in the are atmosphere. The rea- 
sons for this are not yet completely 
understood, Some authorities feel that 
the sulphur or selenium in the steel 
reacts with the hydrogen and forms 
hydrogen sulphide (H.S) or hydro- 
(H.Se) 


Other investigators believe that the 


gen selenide gas bubbles. 
important reaction is between iron 
oxide and iron sulphide, which reac- 
tion at high temperatures tends to 
form SO, gas bubbles. Whichever the 
case, the resulting gas bubbles are 
generally entrapped in the molten 
weld metal. 

Low-hydrogen electrodes ( provided 
that they are dry), prevent porosity 
in sulphur- and selenium--bearing 
steels, 

Other reactions sometimes respon- 
sible for porosity are the production 
of carbon monoxide (CO), from the 
reaction of iron oxide with carbon, 
and of methane (CH,), from the re- 
action between carbon and hydrogen. 
Welds made with today’s arc-welding 
electrodes, however, are unlikely to 
experience these reactions in. signifi- 
cant quantities unless improper weld- 
ing procedures are employed or the 
base steel contains a large amount of 
oxide inclusions. 

Welding of aluminum-killed steels 
with electrodes having cellulose-type 
coatings (E-XX1O or E-XX11L) may 
also result in weld-metal porosity, 
particularly when slow welding speeds 
With 
steels where this is critical, dry low- 
hydrogen electrodes (E-XX15 
E-\ X16) should be used. 


and low amperages are used, 


2. Coating formulation 


Proper formulation of the electrode 
coating by the manufacturer is ex- 
tremely important. Although the very 
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1—INTERNAL porosity; deposit made with improperly balanced electrode 


large majority of coated electrodes 
marketed today are fully satisfactory, 
an occasional “off” lot is shipped 
with an improperly formulated coat- 
ing. New electrode types, prematurely 
marketed before coatings have been 
sufficiently developed and tested, may 
deposit weld metal containing exces- 
sive porosity. The radiograph of 
photo | was taken of a test weld made 
from a new commercial electrode of 
the low-hydrogen containing 
small percentages of chromium and 
molybdenum. 

Even though an “off-formulation” 
is a rare exception, the responsible 
fabricator of and 
pressure vessels will carefully test and 
evaluate every lot of electrodes be- 
fore approving it for shop fabrication 
or field erection. 


type 


pressure piping 


Electrodes that were perfect Ww hen 
shipped may be ruined for welding 
by improper storage. Particularly is 
this true of low-hydrogen electrodes, 
which must always be kept dry. 

Electrodes that have been shipped 
in moisture-proof containers and then 
kept dry by storage in rooms or cabi- 
nets heated to about 20 F above room 
temperature will rarely produce por- 
ous welds, Unless, of course, other 
factors such as paint or oil on the 
steel surface intervene to provide a 
supply of hydrogen. 

Upon removal of the electrodes 
from the storeroom, further moisture 
control is accomplished by holding 
them at a temperature of 250-300 F 
in an electrically heated drying oven 
at the welding location. The weldor 
removes only a few pounds at a time 
for insertion into his portable elec- 
trode container. If he uses them while 
they still retain sufficient heat above 
room temperature, they will not be 
adversely affected by 
presence of moisture in the atmos- 
phere. Proper use of electrode dry ing 
oven and portable electrode container 
is illustrated in photo 3. 


the possible 
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MOISTURE IN COATINGS 


Electrode absorb 
moisture from a humid atmosphere 


coatings can 
as well as from actual immersion in 
water. The amount of moisture ab- 
sorbed from the atmosphere depends 
primarily upon the relative humidity 
and the length of exposure. More- 
over, the degree of moisture pick-up 
varies from one coating to the next. 
In some coatings the moisture pick-up 
is greater from exposure in a humid 


atmosphere than it is from immersion 


in water. 
Whenever 
the coating of an electrode or on the 
surface of the base metal, it will be 
dissociated in the welding arc into 


moisture is present in 


free hydrogen and oxygen. The chem- 
ical reaction takes place at about 
2,370 to 2,730 F and is generally de- 
scribed by the so-called water-gas re- 
action: 


CO + H,O $ CO, + H, 


Although the relative amounts of 
the evolved gases depend upon the 
type of coating, the total quantity of 
carbon monoxide and hydrogen gen- 
erated is rarely less than 75% of the 
total gases formed. 

The effect of moisture in the elec- 
trode coating will vary with the type 
of coating. Coating types are classi- 
fied as cellulosic (E-XX10— or E- 
XX11), titania (E-XX12 or E-XX13) 
iron-oxide (E-XX20 or E-XX30) and 
lime-ferrite (E-XX15 or E-XX16). 

Electrodes with cellulose type of 
coatings usually benefit from a mod- 
erate moisture content. The dissocia- 
tion of a certain amount of water va- 
pol in the flux crucible of the elee- 
trode is held desirable, in that it con- 
trols the decomposition of the organic 
compounds. Excessive drying of E- 
XX10 or E-XX11 electrodes, say by 
baking at temperatures above 600 F, 
may of the 
coating formulation, perhaps sufh- 


unbalance the chemistry 


2—EXTERNAL or surface porosity 


( iently to cause severe porosity. Cellu- 
losic electrodes are highly recom- 
mended where welding must be made 
in a humid atmosphere or under wa- 
ter. The explanation generally accept- 
ed for their behavior is that in them 
a slight amount of moisture does not 
seem to increase the partial pressure 
of hydrogen. Beyond a certain limit, 
however, moisture may again become 
detrimental, so it is desirable that the 
cellulosic electrodes be used in dry 
condition. If they have become exces- 
sively wet, they may be dried at about 
300 F, 

In low-hydrogen electrodes with 
lime-ferritic coatings, an increase in 
the moisture content raises the partial 
pressure of hydrogen, which in turn 
increases the formation of porosity. 
These electrodes are most critically 
affected by moisture. 

lron-oxide type of coatings are ad- 
versely affected by moisture, which is 
dissociated into hydrogen in the are 
flame. Some of the hydrogen is ab- 
sorbed by the molten weld metal. 
where it reacts with iron-oxide in the 
following manner: 


FeO + 2H 5 Fe + H,O 


This reaction will continue until 


either the available oxygen or the 
available hydrogen in the weld metal 
has been used up. The water vapor, 
which forms and is trapped within 
the molten weld metal, results in in- 
ternal and surface porosity. 

A common redrying schedule is 
two-hour drying at 300 F.* Where 


*Electrodes exposed to humid environ- 
ments take on moisture by chemical com- 
bination in addition te absorption. To 
remove the corbined water, drying for 
two hours may be required at tempera- 
tures as high as 900 F. There are many 
commercial electrodes that may be dried 
at this high temperature without sacrific- 
ing usability characteristics or causing the 
coatings to become fragile. Ordinarily 
such a high temperature is not necessary 
Orly when certain critical, highly harden- 
able steels are welded under unusual con- 
ditions, at high restraint or at subfreezing 
temperatures, may such high-temperature 
drying be required. 
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3—PROPER use of electrode drying oven and portable electrode container 


drying ovens are not available, coat- 


ings on mild-steel electrodes can 
sometimes be dried by shorting out 
the are at standard current settings. 
Shorting is kept until steam is no 
longer being given off by the elec- 
trode coating. This method should be 
used and 
should not be used to dry alloy-steel 


electrodes. 


with considerable care 


To sum it all up, electrodes that 
have been allowed to become moist 
should be dried, and particularly low- 
hydrogen electrodes. 

All electrodes are not reclaimable. 
If the coating has flaked off as the 
result of excessive moisture or the 
drying operation, the electrode should 
be S( rapped. 


3. Welding procedures 

The heat input into the weld may 
have a considerable effect upon the 
weld-metal porosity. Welding current, 
voltage, travel speed, arc length and 
welding sequence all influence the 
heat input and so may be responsible 
for the formation of porosity. 

Current and voltage values outside 
the ranges recommended by the elec- 
result in 

welding 


trode manufacturer may 
high 


currents minimize formation of por- 


porosity. Ordinarily, 
osity, although they may produce oth- 
er undesirable effects. The sulphur- 
bearing steels are an exception to this 
rule; with them, more porosity is 
formed at higher current and retained 
in the weld metal. 

Increases in the rate of electrode 
travel reduce heat input into the weld. 
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This results in a higher rate of solidi- 
fication and allows less time for gases 
to escape. At too fast a travel speed, 
gases may become entrapped in the 
weld metal during the rapid solidifica- 
tion. A slower rate of electrode travel 
introduces more heat in the weld and 
reduces the rate of cooling. Slower 
cooling allows a longer time for the 
vases to escape, which minimizes por- 
osity. Weaving also introduces more 
heat in the weld; hence helps to slow 
cooling rate and keep down porosity. 
Starting the arc on cold steel may 
promote porosity. Gases are entrapped 
in the initial part of the weld bead, 
which solidifies rapidly because of 
the quenching effect of the cold base 
steel. To minimize this quenching ef- 
fect, strike the arc ahead of the in- 
tended start and bring it back to the 
desired starting point after it is sta- 
bilized. Forward movement is again 
commenced in the regular manner. 


SURFACE CONDITIONS 


The welding procedure may be ex- 
tended to cover all the preweld opera- 
tions, especially cleaning. Dirty metal 
is apt to have porous welds. 

Grease, oil or paint on the surface 
being welded are sources of hydro- 
gen. Rust or scale acts as a source of 
oxygen. During welding, free oxygen 
may react with hydrogen to form wa- 
ter vapor or with carbon to form car- 
bon monoxide, either of which can 
cause porosity. 

Slag and sand pockets on castings 
are another trouble source. To avoid 
porosity, they should be chipped out 


or gouged out to provide a clean sur- 
face for welding. 

Don’t reweld over a porous area. 
Welding on a porous base (in this 
case the weld metal) tends to intro- 
duce porosity into the weld bead. The 
porous areas should be removed by 
grinding, chipping or flame-gouging 
or are-cutting before rewelding is 
done. 

Sometimes weld-metal spatter may 
be porous, particularly when it is de- 
posited from a cellulosic electrode. If 
welding is done over the spatter, por- 
ous weld deposits may result. 


ErFrects OF Porosity 

Porosity lowers tensile and fatigue 
strength. The fracture surfaces of ten- 
sile and fatigue specimens will often 
show “fisheyes” that contain areas of 
porosity in their centers. 

Impact is unlikely to be affected by 
porosity, unless it is very severe. 

If the recommendations of the elec- 
trode manufacturers are followed and 
if the welding operation is properly 
supervised, the amount of porosity 
observed in most welds is likely to 
be negligible and within the amount 
tolerated under most inspection codes. 
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That's gratitude. Get him a junior 
welding outfit and he takes busi- 
from his father.” 


ness away own 





. 
Wayne Trom!sle has chalk marked a crack in a ecyl- Another job: Frank Zeitler wire brushes a valve 


inder block dangerously close to cylinder liner seat on cylinder head preparatory to rebuilding 


Buffalo buses kept running 


Inspecting rebuilt’ valve seat. Case in Zeitler’s ¢ Wayne Tromble points out repair in cracked block. 


hand contains a magnifying glass and a light bulb The welding was done with a 55% nickel electrode 
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K' EPING 720 buses in running order 
is a major maintenance opera- 


tion at Niagara Frontier Transporta- 
tion System, Inc., Buffalo. In a year, 
the welding department builds up the 
valve seats in 75 to 100 blocks, repairs 
an equivalent number of blocks be- 
cause of cracks or other damage. 
“Other damage” covers such contin- 
gencies as a connecting rod breaking 
and ramming through the side of a 
casting (cause of repair in photo 6). 
100% 


chinability is required, a 4-in, 9907 


On valve seats, where ma- 
nickel electrode is used. To repair 
cracks in cylinder walls, jackets, etc., 
a 55‘ nit kel ele trode is used, 


kicht DONE aT ONCE 


Since eight to ten reserve cylinder 
blocks and heads are kept on hand, 
the welding department does not need 
the blocks as fast as they 


come in for servicing. Damaged or 


to repal 


worn castings are saved up until there 
are eight to repair. All 
are then ground and wire brushed at 


valve seats 


the same time. Cracks are veed by 


chipping and wire brushed on a 
several-at-time basis. 

Suitably prepared, the eight cast- 
ings are oven preheated for half an 
hour at 900 F. This burns out all im- 
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3 Matthew Schuman lays first bead, Seat of bus en- 
gine cylinder block is built up with pure nickel 


pregnated oil and foreign matter. 
After the oven is turned off, the cast- 
ings are allowed to cool down slowly 
to about 400 F before removal. 

From the furnace, the castings are 
removed one at a time and placed 
in a rotating positioner. On valve 
seats, all beads are deposited down- 
hand. Only a short bead, *4 to 1 in. 
long, is run; then it is cleaned and 
peened. One, two or three passes may 
be made, depending upon the depth of 
the layer. After each pass, the weld 
area is peened with a round-nose tool 
and wire brushed. They do not like 
a ball hammer for peening. 

Cracks or breaks in the cylinder 
heads or blocks are repaired with 
nickel), 
14-in. or 3/16-in. diameter, depend- 
ing on the thickness of the metal 
and the extent of the repairs. 


nickel-iron electrodes (55°; 


Don'ts THEY PRACTICE 

Here are some useful tips: 

Avoid .weaving the electrode from 
side to side. This creates excessive 
heat in the casting, which can cause 
hairline cracks. 

Grind the break to a low angle. A 
wide groove allows the molten weld 
metal to flow or spread out over the 
surface. 
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Frank Zeitler returns to chip away the slag after 
Weldor Schuman has laid first layer in valve seat 


In addi- 


tion to removing grease or oil that 


Preheat prior to welding 
has soaked into the castin; preheat 
speeds welding. If it isn’t done, there 
will be porosity and cracks. 

Watch out for 


dercutting is caused by excessive am- 


undercutting. Un- 


perage, improper manipulation of the 
electrode or by an attempt to weld 
ina position for which the electrode 


is not designed. 


PostTWELD TREATMENT 


has been built 
up, the casting is placed back into 
the furnace 


After a valve seat 


and allowed to cool 
slowly. When all eight repaired heads 
have cooled, the valve seats are re- 
ground, All openings in the head are 
closed, and its water jacket is filled 
with kerosene for a 90-psi air test. 
Leakers are rewelded, Repaired blocks 
are checked with a dye penetrant. 
These simple repair procedures pro- 
long the engine life of an average 
bus to eight or ten years. In its first 
50,000 
each succeeding year a little 


year, the bus is run about 
miles 
less. In its last two or three years, the 
bus is used only for rush hours and 
probably 


5.000 miles annually. 


averages no more than 


Photos courtesy International Nickel Co 
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MAIN truss halves were bolted 
to hold alignment during welding 


PREFABRICATED columns and other structural members were erected, if 
possible, as unloaded. Rails in foreground provide a level table to . . 


Weld freight station 


EXPANSION joints were placed 


on each side of each roof truss 


. largest rigid-frame welded 

steel building in St. Louis—the 
new Miller Street consolidated freight 
terminal—was recently erected by the 
Missouri Pacific Lines at a cost ex- 
ceeding $1,500,000. It replaces two 
eld freight stations thet were in serv- 
ice for over 60 years. 

Bringing all MoPac LCL freight 
shipments together under one roof. 
the new terminal provides warehouse 
space and island platforms adequate 

FLATCAR was loaded with enginé-driven are welders to provide current. for all incoming and outgoing freight. 
Note the main roof trusses and their junctions with the tapered columns Twelve railroad tracks lead into the 
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WOODEN beam acts as “spreader” for hoisting. Right 
end of truss is bolted, and other end is being located 


building, each of 15-car capacity. 
Thus 180 freight cars may be housed. 
Loading platforms on both sides of 
the building provide parking space 
for 131 trucks. 

The final design is a building 314 
ft wide and 748 ft long, providing 
235,000 sq ft of floor space. There is 
a two-story “headhouse” 
front—180,000 sq ft 


floor area for 


across the 
of additional 
and locker 
rooms. The warehouse areas, which 
run along each long side of the build- 
ing, are 50 ft wide, and the two island 
platforms are each 30 ft wide. 


ofh ‘es 


Welded steel construction has made 
possible many savings on this job! 
One of the most important savings 
in steel 


was shorter columns were 


used than would have been possible 
with riveted construction. The welded, 
rigid-frame roof construction elimin- 


and 
conven- 


horizontal 
found in 
tional open-truss joist and rafter con- 
struction; consequently, it was 
possible to provide sufficient clearance 
for freight cars with shorter columns. 


ated need for the 


vertical members 


Stupp Brothers Bridge & Iron Co., 
St. Louis, detailed and fabricated the 
1,700 tons of steel required. Several 
innovations introduced with 
regard to steel fabrication and weld- 
ing. As much of the steel as possible 
was shop fabricated in order to take 
advantage of automatic welding. 


were 


As an example, the large number of 
tapered columns needed to support 
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the roof were made by flame-cutting 
a wide-flange beam diagonally 
through web from one end to the 
other. One side was then 
and the two webs were submerged- 
arc welded together to form a tapered 
column. These columns, like the rest 
of the structural steel were shipped to 
the job site in railroad cars to be 
erected as they were unloaded. This 
was another cost-saving feature since 
it eliminated at least one on-the-job 
handling. 

The main trusses were delivered 
to the job in two pieces. Junk rails 
were laid on the concrete piers to 
form a working surface. Aided by 
jigs, the two halves of each truss were 
adjusted to the exact pitch necessary 
for joining them to columns at each 
end. When the halves were in posi- 
tion, they were bolted together by 
means of a clip welded to one flange. 
After the joint had been welded with 
a heavy fillet bead, the bolts were 
removed and the clip was flame-cut 
from the flange and welded on an- 
other beam. 


reversed, 


A railroad flatear loaded with en- 
gine-driven arc welders provided the 
welding current. 

After the truss had been welded 
into one piece, it was hoisted into 
place by a steam crane. A 12 by 12 
in. wooden beam spreader for the 
hoist hitch allowed chains to be at- 
tached to each side of center. Balance 


was maintained, and each member 
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PERCHED on a swaying platform, weldor completes a 
manual weld joining roof truss to one of the columns 


could be hoisted in a horizontal po- 
sition. Men with ropes at each end 
of the truss swung it to the correct 
lateral position. As soon as one end 
of the truss was in place, it was bolted 
to the column to hold it temporarily 
while the other end was being located. 
A high boom setting on the crane, 
enabled a truss to be set and bolted 
to the columns in a matter of minutes. 

The next job was to weld the 
column to the truss, This was 
manually by weldors working from 
swinging platforms. bolts 
were removed after the welds were 


done 
Erection 


made, and the bolt holes were filled 
with weld metal. 

Roof expansion joints were among 
the unusual features of this job. Ex- 
pansion joints were placed in each 
truss, one on each side of the main 
central structure. At each joint, the 
truss was tied together by a connect- 
ing link to allow for expansion. The 
welded rigid-frame construction made 
the use of expansion joints possible. 

I-beam purlins were bolted in place 
to the 
structure was covered with corrugat- 


roof trusses, and the entire 
ed asbestos sheet, fastened in place by 
stud welding. Good natural lighting 
was obtained by using corrugated 
wire-glass sheets. These fit the corru- 
gations of the asbestos sheet on the 
The 


sheets were set at 30 deg from the 


sawtooth roof sections. glass 


vertical to make them self-cleaning. 


Photos courtesy Lincoln Electric Co 





PORTABLE control feeds wire at con- WELDING gun is of new type, lightweight and well balanced, It is 
stant rate. Wire feed regulates amperage water cooled to the tip end, minimizing the danger of heat damage 


CURRENT is supplied by a constant- FOUR components—wire, welder, gun and control—are united for 
potential, 500-amp d-c rectifier welder welding. For further details of process, see text on opposite page 


ig welding of mild steel 








PHYSICAL PROPERTIES 





TEMPERATURE — DEGREES F +80 





YIELD POINT-—PS! 63,200 109,200 
| } | 

TENSILE STRENGTH—PS! 76,000 111,500 

ELONGATION (PERCENT OF TWO INCHES) 279 2713 


REDUCTION IN AREA-—PERCENT 694 5790 





IMPACT™ —FT-LBS 1000 


IMPACT* E6020 MANUAL —FT-LBS 58 


%* V-NOTCH CHARPY IMPACT TEST 








CROSS-SECTION of a_ horizontal 
— fillet shows depth of penetration 
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IGHER speeds, better quality 
H and lower operating costs are 
the chief advantages claimed for a 
new Mig (metal inert-gas) welding 
process for mild steel, developed by 
the arc welding department of West- 
inghouse Electric Corp., Buffalo. Ac- 
cording to C. H. Jennings, engineer- 
ing manager of the Westinghouse arc 
welding department, field tests on the 
new process disclose a 15 to 20%; 
faster welding speed at a 25 to 50‘; 
reduction in costs. 

Other advantages are that there is 
virtually no spraying nor spatter, and 
it is possible to produce welds that 
can be painted without slag cleaning. 

Key to the new process is a speci- 
ally coated wire, the product of five 
years of research and development. 
This wire is said to produce its best 
results when used with a newly de- 
signed welding gun, wire control and 
a constant-potential power source—a 
300-amp d-c rectifier welder. 

This new consumable-electrode pro- 
cess employs ordinary welding grade 
argon to shield the are. Experiments 
have hitherto been confined to pure 
argon or to argon with a 1% oxygen 
addition. As yet, the equipment has 
not been tested with helium or with 
helium-argon mixtures. 

The equipment may be used on 
mild steels, with or without normal 
mill scale, on thicknesses from 1/16 
in. up to a limit as yet undetermined. 
It can be used for either semiauto- 
matic or fully automatic welding, in 
the horizontal and flat positions only. 
Butt welds, plug welds and horizontal 
fillets can all be made. 

It’s IN THE WIRE 

Considering the components sepa- 
rately, the first major advance is in 
the wire, which is made of mild steel 
of special analysis and coated by 
a special manufacturing 
process. The wire is available in four 
diameters, from 0.040 to 
0.091 in. 

According to Jennings and to H. J. 
Bichsel 
section, arc welding department of 
Westinghouse), the chief contribution 
of the new wire is to allow the use of 


means of 


varying 


(manager, special products 


straight polarity in Mig welding. 

They say: 

“The amount of metal an electrode 
deposits—and consequently the weld- 
ing speed—is determined by the burn- 
off rate, the rate at which the elec- 
trode burns for a given welding cur- 


rent. The burn-off rate is, in turn, 


affected by the polarity of the welding 
process. Using a bare wire with 
straight polarity (electrode the nega- 
tive terminal) the burn-off rate is 1.8 
times that with the reverse polarity 
‘electrode the terminal). 
However, straight polarity with a bare 
wire results in stability, 
heavy spatter and extremely low pene- 


positive 
poor are 


tration, meaning generally unsatis- 
factory welds. Consequently, the 
higher burn-off rates of straight-po- 
larity operation are usable only if 
these major objections can be over- 


come. The special coating on the new 
. 


wire makes it posible to take 
advantage of some of the higher burn- 
off rates because it stabilizes the are, 
eliminates spatter and provides good 
penetration.” 

Comparison curves of deposition 
rates show that the wire-feed speeds 
with the new wire are from 15 to 22% 
faster, depending on the welding cur- 
rent used. Since the are is stable and 
free from spatter, the feed speed is a 
direct measure of the actual welding 
speed for a given size of weld. Hence 
15 to 22% 
represent corresponding reductions in 


faster welding speeds 


welding cost. 

Saves Arcon, Too 

Physical properties of the welds are 
claimed to be superior to those ob- 
tained by either automatic or manual 
Various 
physical properties have been tested 
at temperatures from 80 F down to a 

200 F. The excellent physical prop- 
erties at very low temperatures mean 
a weld metal low in contaminating 
oxygen and nitrogen. 


coated-electrode processes, 


One of the major costs in an inert- 
vas welding process is the cost of the 
shielding gas, in this case argon. 
Argon normally sells for about 10c 
per cubic foot, and inert gas processes 
now on the market use in the neigh- 
borhood of 45 cu ft an hour. The new 
process uses about 30 cu ft an hour, 
a saving in gas of about 33°,. The 
reason for the lower gas usage is the 
better are stability. Each time the are 
fluctuates, air is drawn in past the 
inert-gas_ shield and 
more gas is required to prevent dilu- 


consequently 


tion of the shielding atmosphere. 
When the arc fluctuations 
minimized or eliminated, the natural 
result is a saving in inert gas. 

There are definite types of applica- 
tions where the new i 
pected to 


can be 


process 1S @X- 
replace submerged-are 
welding. If flux cannot be tolerated 
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because of a dirt hazard (for example 
in refrigerator compressors) or if the 
flux cannot be held in place easily (as 
in small-diameter — circumferential 
welds), then the Mig 
may offer definite competitive advan- 


new process 
tages. It may also be advantageous 
where it is desirable to see the weld 
or where numerous skip welds must 
he made. However, the new process 
is not expected to be applicable to 
present 


high-current submerged-arc 


welding applications above 500 amp. 
GuN, CONTROLS, PowWER SUPPLY 
rated at 500 
delivers wire, power, gas, and 
water. It is light in weight and well 
balanced. No tubing is exposed, and 


The electrode gun 
amp 


the tip of the gun is specially designed 
to be reached by the cooling water. 
The control for feeding the wire 
has heen designed to supply wire at 
a constant preselected speed under all 
Both of the drive rolls are 
through a 1/12-hp dec 
“gearmotor.” The electrode length be- 
yond the tip of the gun is controlled 
on stopping so that neither wire nor 


loads. 
driven 


operator time is wasted by trimming. 
Designed for portability, the control 
panel is light in weight and operates 
from a conventional 110-volt, a-c sup- 
ply. An adjustable water 
switch prevents operation of the gun 


pressure 


when the water pressure is below a 
predetermined limit. 

The constant-potential power sup- 
ly is rated 220/440 volts, 60 cycles. 
3 phase. Its continuous current rating 
is 500 amp at 34-volt load. One of its 
main advantages is the relatively flat 
volt-ampere characteristic the drop 
from no load to full load is only six 
volts. This type of characteristic helps 
greatly in producing arc stability as 
well as in insuring quick starting and 
recovery. No current adjustments are 
welder since it is 
automatically regulated by the rate 


necessary at the 


the wire is fed into the are. 

Other operating characteristics of 
the welder include an efliciency of 
about 82°7 and a power factor in ex- 
cess of 95°) at continuous rated load, 
Output may be varied from 15 to 40.5 
volts. A selenium rectifier provides 
the d-c power, 

Considered separately, each one of 
the four components 
trol 
own as an able performer, Combining 
the four is expected to make Mig 
welding of mild steel a truly practical 
process for industry. 


wire, gun, con- 


and welder—can stand on its 
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HERE are Ferguson’s drawings for his mail box post and driveway marker 


Welding as a hobby 


There’s pleasure as well as profit in making 


things that you can 
BY JEAN GRANT 


Cc welding be a hobby as well as 
A a vocation? Can that equipment 
bought at a sale and then stored away 
in the garage be used to make items 
that can be readily sold? 

W. W. Ferguson, of Nashville, 
Tenn., found that the answer to both 
of these questions was an emphatic 
Yes. He has found that are 
many products that are easily made 
with the use of welding equipment 
and that there are many eager buyers. 

Three years ago a told 
Ferguson about a bargain in welders 
of the farm and type. He 
marched down to the store immedi- 


there 


friend 
home 


ately and purchased a 130-amp, a-c 
machine for two-thirds off. Like most 
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sell to your friends and neighbors. 


bargains, there was no immediate 
need for it. The welder stayed in his 
garage, along with other odds and 
ends, until one day- 

Mrs. Ferguson informed her hus- 
band she would like to have a mail 
box post like the Joneses had. He was 
so clever with his hands. Could he 
make one for her? 

Ferguson thought about it for a 
while and decided that he could. The 
post turned out to be quite a success. 
So many people expressed admiration 
that Ferguson decided to make several 
more and sell them to his friends. 
He did very well with them until he 
ran out of friends. The next step, of 
course, was to sell to the general pub- 
lic. Ferguson soon learned that sev- 
eral hardware stores wanted posts of 


this type to sell. He now wholesales 
to seven hardware stores in Nashville. 


New Propucts, New PROFITS 


After the mail box posts turned 
out so well, Ferguson began looking 
around for other products that would 
keep his equipment busy. The drive- 
way marker shown in the sketch was 
a natural. It is even easier to make 
than the mail box post and the poten- 
tial demand is just as great. 

Several people asked him to make 
hanisters and handrails for their 
homes. He has also made gym swings 
(with and without a sky ride), swing 
racks for lawn swings, ornamental 
light poles and clothesline poles. 

The scrap pile has proved to be a 
good source for some of the materials 
Ferguson uses in making these vari- 
ous products. Other materials are 
purchased new. 

Ferguson’s welding equipment is 
not the most expensive in the world; 
however, it is enough to get the jobs 
properly done. He now has an are 
welder (purchased at a bargain as ex- 
plained previously), an oxyacetylene 
welding outfit, a sander, an 
emery wheel, a motor-driven drill and 
about $150 worth of other hand tools. 
A 1932 Ford truck (it cost him $200) 
delivers the finished products and 
brings raw materials to the home 
workshop. 

Ferguson believes that anyone with 
a minimum of equipment can find 
both profit and enjoyment out of 
welding as a hobby. Provided he 
knows his trade. 


disc 


FERGUSON’S first mail box was 
designed and built for his own 
home. Friends wanted one like it 
was born 


and so a new business 
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JUST ASK 
THISONE QUESTION age. 


for QUALITY 
PROTECTION 


FIBER and 


FIBERGCLAS HELMETS 


Before you buy any Welding Helmet, the first thing to make sure FOR INSTANCE 
of is who is responsible for the QUALITY of its service? ONLY 


The right answer is . . . The Company that PIONEERED in FIBRE-METAL FIBERGLAS !S 
the manufacture of protective Welding Helmets . . . the first and 
LEADER in this field . . . THE FIBRE-METAL PRODUCTS 


ane. SELF - 

FIBRE-METAL Fiberglas Helmets are the result of years of E TI GU Ay 
pioneering specialization and know-how in every detail of their X IN /. HING 
design and construction. 


ALL FIBRE-METAL products are Guaranteed by many years e MOISTUREPROOF 


of experience and each product has its own exclusive features. 
That is why it always pays to ask—“Is this a FIBRE-METAL 
Product?” Complete information sent promptly on request. Write 
for Bulletin No. 39. 


Sold only thru leading Distributors and Dealers e LIGHT WEIGHT 


THE FiBRE-METAL PRODUCTS CO. | -excepTIoNAL STRENGTH 


CHESTER, PENNA. 











e NON-WARPING 
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CHICAGO CONVENTION 


(Continued from page 21) 





surface. The most economical speed 
of spraying is 3 lb per hour at 80% 
efficiency. A faster deposit may be 
made, but the spraying efficiency goes 
down. 

A new type of powder gun, de- 
veloped in England, sprays and fuses 
the powder at the same time. It is 
practicable for thin coatings on flat 
surfaces and small parts but is not 
too desirable for round shafts. 

There are three methods of fusing 
the nickel-chrome-boron alloys: (a) 
induction heating, (b) controlled at- 
mosphere furnace and (c) torch ot 
open flame. 

Sam Tour, of Sam Tour & Co., Inc.. 
discussed applications for composite 
fused-in-place coatings. The self-flux- 
ing types of nickel-chromium-boron- 
silicon alloys, he said, can be alter- 
nated with layers of other metals such 
as copper, nickel, Monel and stainless 
steel, 


NEW SLANTS ON BRAZING 

High-temperature alloy brazing of 
thin materials for 
discussed in the paper by Arnold 5. 
Rose and William N. 1-T-E 
Circuit Breaker Co., Special Products 
Div., Philadelphia. Their report was 
concerned with the alloy classified as 
AWS-ASTM BNiCr filler 
which has a chemical composition of 
approximately 174 chromium, 70% 
nickel, 4% 


iron and 1% 


jel engines was 


Lewis, 


material. 


boron, 40% silicon, 4% 
carbon. 

This complex multi-component al- 
loy may be considered as being simi- 
lar in behavior to the 50° copper- 
50% silver alloy. Because of its com- 
position, it exhibits a marked solvent 
effect on all steels and nickel-base al- 
loys. A brazing temperature of 2,100 
IF is generally used. 

Three rules for successful brazing 
were given: 


(a) The rate of heating through 


the melting range must be rapid. 


(b) The length of time the parts 
are held at the brazing temperature 
must be kept to a minimum. 

(c) The amount of brazing alloy 
placed at the joint must be kept to a 
minimum. 

C. H. Chatfield, senior metallurgist, 
Handy & Harman, New York City, 
gave tips on handling metals and al- 
loys difficult to silver braze by stand- 
ard procedures. These include alumi- 


4t 


num bronze, beryllium copper, 17-7 
pH stainless steel, chromium carbide, 
chromium-iron stainless steels, molyb- 
denum, titanium, zirconium and tan- 
talum. 

With aluminum bronze, the addi- 
tion of 15% chloride to the 
standard silver-brazing flux will elim- 
inate the formation of black residue. 
which interfere with the wetting of 
the surface and the flow of the braz- 
ing alloy. 


zine 


Most beryllium copper is supplied 
to the customer in the solution-treated 
condition, Beryllium. copper in this 
condition can be brazed at tempera- 
tures of 1,200-1,300 F and then pre- 
cipitation hardened at 600 F to de- 
velop the hardness and spring pro- 
The 
quenched as soon as the brazing alloy 
has solidified. 


perties. assembly should be 


The problem of brazing the nickel- 


free stainless steels is not one of 
obtaining a strong joint but of mak- 
ing a joint that will resist corrosion 
in humid atmospheres. The formation 
of a corrosion-resistant bond on 
nickel-free stainless steel appears to 
depend upon the deposition of a 
nickel-rich layer (from the brazing 
alloy) over the entire area covered. 
\ new alloy has been developed for 
this purpose, 

The direct brazing of aluminum to 
with the 


copper aluminum-silicon 


‘brazing alloys is unsatisfactory. How- 


ever, strong, ductile joints can be 
made by “tinning” the copper with a 
silver-brazing alloy and then brazing 
the tinned surface to aluminum with 
the aluminum-silicon alloy. 


Spot X-Ray TrEcHNIQuE 

Harold Hovland, of Industrial 
\-Ray Engineers, told how the use of 
3-in. spot radiographs is replacing 
trepanned plugs for weld examination 
of oil storage tanks. Though trepan- 
ning is usually referred to as a non- 
destructive test, there are many who 
disagree. Recently the plug repairs on 
an oil storage tank were spot X-rayed, 
and 93% of the repairs were found 
to be defective. The geometry of the 
void left by the plug makes 
pair difficult. 


g vod re- 

To maintain maximum defect per- 
ception, the wavelength must be varied 
to suit the thickness of steel, said Mr. 
Hovland. With gamma rays from 
radium or from the various new ra- 
diosotopes, there is no such control 
over wavelength. The radiation from 


a given isotope remains the same and 
cannot be changed. The radiographer 
is in the position of a photographer 
With X-ray 


wavelength control 


using a box camera, 
equipment, the 
available permits the operator to se- 


lect the optimum factors. 
QUALITY CONTROL SYSTEM 


The macro-etch system of evaluating 
quality of resistance welding was dis- 
cussed by D. O. Samuelson and F. G. 
Harkins, both of Solar Aircraft Co.. 
San Diego, Calif. Solar Aircraft uses 
macro-etch inspection extensively for 
production inspection. Three single- 
spot specimens are welded and tensile 
tested at the start of each shift. From 
this point on, the production inspec- 
tion procedure consists of macro-etch 
tests at the start of each shift, or at 
the start of each job, upon replace- 
ment of electrodes, at intervals of not 
more than one hour during the run, 
and at the completion of each job. 

J. W. Kehoe and D. R. MeCutch- 
eon, metals joining laboratory, head- 
quarters manufacturing engineering 
Electric 
Co., East Pittsburgh, Pa., discussed a 


department, Westinghouse 
spot-welding schedule developed for 
widely used 3SH14, 52SH34, O1ST6 
and 24ST3 aluminum alloys in thick- 
0.032. 0.064, 0.091 


These are spol welded to 


nesses of and 
0.125 in. 
similar and to dissimilar alloys and 
thicknesses on single-phase, 60-cycle 
frequency equipment. Standard slope 
and taper controls are used, with and 
without dual welding forces. On work 
which is to be welded to military spe- 
cification standards, it is important 
to use low-inertia force systems. 
Surface checked 


immediately after cleaning and fre- 


resistances were 
quently just before welding by several 
instrumentation devices. A surface 
resistance of 50 microhms or less was 
considered as a standard, after some 
checks had indicated that this would 
give clean welds. It was found that 
when the period between cleaning and 
welding was lengthened considerably 
(3 to 4 days), the surface resistance 
increased very rapidly—from 50 mi- 
crohms to infinity. 
In the flash 
strength alloy steels, the flashing cycle 
is much, much more critical than it 
is usually considered, declared W. G. 
l’'assnacht, assistant chief metallurg- 
ist, Bendix Products Division, Bendix 
Aviation Corp., South Bend, Ind. Two 
conditions to be avoided are “freez- 
(from underheating) and the 


welding of high- 


ing” 
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Theres no... or equal” 
for EASY-FLO and SILFOS 


EAsY-FLO and SIL-FOs are the original low-temperature silver brazing alloys 
conceived and perfected by Handy & Harman metallurgists. 





Years of research went into the development of the alloys and the manufac- 
turing methods and quality controls used in their production. In composi- 
tion, in physical properties and in unvarying uniformity, EASY-FLO and 


SIL-FOS alloys stand alone. 


It is from these exclusive features that EASY-FLO and SIL-FOs alloys get their 
remarkably fast brazing action and ability to make high-strength, liquid and 
gas-tight joints, consistently and at surprisingly low cost. That’s why there’s 
no “or equal” for EASY-FLO and SIL-FOS alloys when it comes to fast, reliable, 


economical metal joining. 


and there’s no.“ or equal” for these SERVICES 


FASY-FLO 8 
SiL-FOS 





The following technical and practical assistance 
is available, without cost or obligation, to all 
users Of EASY-FLO and sit-Fos alloys through 
Handy & Harman’s engineering and research de- 
partments, field service staff and nearest distributor. 


DEMONSTRATIONS of EASY-FLO and SIL-FOS silver brazing in 
your own shop. 


SURVEYS of your metal joining to determine if and where 
EASY-FLO or SIL-FOS brazing can benefit you. 


DESIGN AID for your engineers to assure best joint design for 
EASY-FLO or SIL-FOS brazing. 


SAMPLE BRAZING of your parts by our technicians to deter- 
mine the best way to silver braze them. 


PRODUCTION AID to help work out the procedure that will give 
you the output you want at lowest cost. 


OPERATOR TRAINING of your key men in our brazing schools, 
or by a program we set up in your plant. 


RESEARCH in our laboratories to work out your special silver 
alloy brazing problems. 


SEND FOR THIS LIST AND BULLETIN 
You can get the real 
EASY-FLO and SIL-FOS alloys, 
and their companion low- 
temperature HANDY FLUX, 
only from Handy & Harman 
Authorized Distributors. 
They're located in principal 

centers throughout the country. Write 

for the “Distributor List” and con 
tact the nearest one. 


BULLETIN 20 contains the full facts 
about EASY-FLO and SIL-FOS. It makes 
clear why these alloys are 
being used today, in tremen- 
dous quantities throughout 
all industry. It also includes 
useful information about 
joint design and fast braz- 
Y ing production methods. 
Write for a copy. 


EAsy-FLO 
$iL-FOS 


OFFICES and PLANTS 


BRIDGEPORT, CONN 
PROVIDENCE, ®. |. 


CHICAGO, ILL. 





CLEVELAND, OHIO 


DETROIT, MICH. 
General Offices: 82 Fulton St., New York 38, N.Y. LOS ANGELES, CALIF 


TORONTO, CANADA 


DISTRIBUTORS IN PRINCIPAL CITIES MONTREAL, CANADA 
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production of detrimental “penetra 
tors” (from overheating ) . 

Freezing is a condition in the flash- 
ing: cycle wherein too much of the 
cross-sectional area is in contact at 
This 


density in the local shorts to become 


one time. causes the current 
so low that the explosive forces pro- 
duced during flashing are too small to 
blow out the molten pools. When this 
happens, flashing is arrested. 

Penetrators or “flat spots” are weak 
areas found in completed welds. They 
may or may not be detrimental to the 
strength of the weld, depending upon 
size, but even the smaller penetrators 
will force a break into the weld line 
and decrease the ductility. 

A. L. Quinlan, of Western Electri: 
Co., told how automatic percussion 
welding is being used by his company 
to weld contacts to the ends of the 
wires for the Bell System’s new wire 
spring relay. Heating time is only 
0.2 to 0.3 milliseconds. Capacitors 
are charged to an accurate high po- 
tential (around 1,500 
discharged by are between the parts 
as they approach each other under 
spring pressures. Up to twelve welds 


volts) and 


can be made on one part in 4 seconds. 


T & P Burtps Own Cars 

In the litthe Kast Texas city of 
Marshall, near the midway point of 
the 83-year-old Texas and Pacific Rail- 
way system, the old locomotive and 
car repair shops have been converted 
into an efficient carbuilding plant. In 
1955, the railroad plans to build 200 
boxears and 15 cabooses and will con- 
tinue to build its own cars in the 
future. Here are some of the high- 
lights, as given by Hugh D. Hollis, 
mechanical engineer, Texas and Pa- 
cific Railway Co., Dallas, Texas: 

“Welds must be properly made. We 
purchase structural steel of not more 
than 0.20% carbon content, and we 
consider that the weldability of the 
_ steel is more important than the mini- 
mum tensile strength. Every effort 
is made to use submerged-arc weld- 
ing. Hand welding is confined mostly 
to tack welding and to short, inac- 
cessible welds that cannot be taken 
care of automatically. Submerged-arc 
welding makes a stronger and cleaner 
weld, does not depend so much on 
the skill, judgment and integrity of 
the weldor.” 

Automatic hardfacing with mild- 
steel electrodes and agglomerated al- 
loy fluxes was the subject of J. 5. Me- 
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Keighan, The Lincoln Electric Co.. 
Cleveland. Standard 
automatic welding equipment is used. 
In combination with a mild-steel elec- 
trode, the agglomerated flux contains 


submerged-arc 


sullicient alloys. to produce a high- 
quality electric-grade steel in the weld 
metal, 

\ mechanized flame descaling set- 
up for the priming and painting of 
one-ton steel plates was described in 
the joint paper by C. H. Cowan, 
methods engineer, Higgins, Inc., New 
Orleans, and J. R. Kirwin, cutting 
specialist, Air Reduction Sales Co. 
\vondale Marine Ways, Inc., a New 
Orleans shipyard, was having diflicul- 
ties in handling a Navy contract to 
build 64 landing craft. for which 
some 9,000 plates 7 ft wide by 40 ft 
long had to be painted. A crew of 20 
men could flame-descale and paint 
only five such plates in an hour's 
time. 

This 
with by handling the plates on edge, 
in an inclined position. The bottom 
edge of each plate is supported by 
grooved rolls, while a side of the plate 
rests on racks that are tilted about 7 
deg off the vertical and spaced 1 ft 


bottleneck was done away 


apart. An overhead chain conveyor 
with a wire rope pendant clamped to 
the plate is used to draw it through 
the installation. Electric chain hoists 
beams at either 
end provide a simple means for lifting 


mounted on trolley 


plates onto the conveyor rack. 

The plate is subjected to sudden, 
intense heat, developed by twin banks 
of 15 


flame-descaling tips. A single pass be- 


fon a side, 30 in all) 6-in. 
tween these powerful burners suffices 


to loosen scale and dehydrate the 
plate surface. 

Descaling and painting as now set 
up at Avondale require only ten men: 
two at the loading end to attach the 
plate to the chain hoist, one to attach 
the clamp end of the wire rope pend- 
ant to the plate, two torch operators, 
the crew chief, two men to spray on 
the paint and two unloaders. In a 
single hour, 22 plates are fully pre- 
pared—-an_ increase of 100% 
from manual methods. 


over 


How Mig (metal inert-gas) weld- 
ing was successfully adapted to the 
fabrication of mild-steel compressor 
cases was told by John L. Lang, weld- 
ing engineer, Lukenweld Division of 
Lukens Steel Co., Coatesville, Pa. The 


production line was originally set up 
to produce 40 units per eight-hour 


work turn or 200 compressors per 
week, on a one-turn basis. After two 
300 units a week 
were produced on a one-turn basis. 

Component parts were cleaned of 
oil, dirt and scale by grit blasting. 


weeks, however, 


Anti-spatter paint was applied where 
manual metal-arc welds were to add 
fittings, but care was exercised to 
keep this material away from areas to 
be Mig welded as it caused an un- 
stable arc. 

A “hand” welding gun was mount- 
ed on a carriage riding on a beam. It 
was so mounted that it could be mov- 
ed in three directions by the operator 
without changing its principal angu- 
larity. The gun was then operated 
automatically without other changes 
being made. The shielding gas was 
argon with oxygen, and the average 
consumptions at each of two weld 
stations were 1.5 cu ft and 3.05 cu ft. 


EDUCATIONAL LECTURES 

This Lecture 
series was dedicated to the memory 
of the late Dr. Wendell Hess. The two 
lectures were capably delivered by 
Dr. Ernest F. Nippes, Dr. Hess’s suc- 


years Educational 


cessor at Rensselaer Polytechnic In- 
stitute. His subject: the application 
of temperature measurements in weld- 
ing research. 

With an attendance around 1,400, 
this convention stood up very well to 
the attendance records of past AWS 
Around 250 bought 
tickets for the national dinner. 

A word of praise should go to the 
many men (and their wives) of the 
who labored to 
make this convention a success... In 


conventions. 


Chicago Section 
particular, praise should go to A. R. 
Meyer, L. C. Monroe and to the fol- 
lowing members of Chicago arrange- 
ments committees: 

J. C. Savage. Linde Air Products 
Co., dinner; A. P. Bunk, Chicago 
Bridge and Iron Co., hospitality; H. 
H. Comstock, National Cylinder Gas 
Co., ladies’ entertainment; L. S. Me- 
Phee, Whiting Corp., meeting ses- 
sions: R. C. Becker, International 
Harvester Co., plant visits; W. C. 
Pearson, Westinghouse Electric Corp.. 
president’s veception; T. B. Jeffer- 
son, WELDING ENGINEER, publicity: 
A. G. Craske, Arcos Corp., signs; W. 
C. Lilly, Certified Weld Bureau, 
ticket sales; I. H. Carlson, Crane Co., 
A. F. Chouinard, National Cylinder 
Gas Co., T. H. Swisher, Hotpoint Co., 
members at large. 
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— < Ou 


name the job 


a n d SOLDERING AND 


BRAZING EQUIPMENT 
- £ 


will supply the 
correct equipment “<r. 
to do it 


Se SHAPE CUTTING EQUIPMENT 





SPOT WELDING EQUIPMENT 





BEST... FASTEST... AT LOWEST cosT.’ 


There's one undeniable reason why BURDOX can help you do any weld- 
ing or cutting job the best and fastest way...at the lowes? cost. BURDOX 
puts at your disposal ALL the different methods of doing the job. We have 
no “axes” to grind, no reason to prefer one process over another...except 
that it does your job better, faster and at lower cost than any other way. | U a Dp ° x 
We offer all the different methods...have experience with all the different 


processes...and know the advantages and disadvantages of each. EVERY PRODUCT and EVERY PROCESS 


Moreover we can supply the correct accessories to match the process and EVERY PURPOSE BEST... 
protect the worker. With all these advantages at your disposal at no extra To FIT 


cost, you'll find that it pays many times over to check with BURDOX first 


ses 
on any of your cutting or welding needs. Catalog available on request. « industrial ga 


e gas welding and 
cutting equipment 

e arc welding equipment 

© safety equipment 





FOR FAST SERVICE... 


and the best in resistance welding. 7 
know your Mallory distributor 


Mallory 


electrodes, holders and materials is a good man to 


Your distributor of resistance welding 
know. He carries a diversified stock of Mallory 
electrodes, in a wide range of nose shapes, sizes 
and alloys. Add to these the many types of Mallory 
electrode holders, in designs for varied pressures 
and applications, and you can see that he’s ready 


to supply you promptly with an almost unlimited 


number of combinations that will fit hundreds of 
welding jobs. 


When you require something special... in elec- 
trodes, holders, seam welding wheels, dies or forg- 
ings... your distributor has behind him the full 
cooperation of Mallory’s production and engineer- 
ing facilities. Your special orders, placed through 


him, are sure to get prompt service. 


AUTHORIZED MALLORY WELDING DISTRIBUTORS 


. ATLANTA, GEORGIA 
Pye-Barker Welding 
Supply Co. 

J. M, Tull Metal & 
Supply Co., Inc. 


. BELL, CALIFORNIA 
A. P. Seedorfft & Co., Inc 


. BIRMINGHAM 4, ALABAMA 
A. C. Welding & Supply Co 


. BROOKLYN 17, N.Y. 
Collins & Co. 


. BUFFALO 9, N.Y. 
Mills Welding Supply, Inc 


. CAMBRIDGE 42, MASS. 
Austin-Hastings Co., Inc. 


. CHARLOTTE 86, N.C. 
Nat'l Welders Supply Co., Inc 


. CHATTANOOGA 5, TENNESSEE 
Jones-Sylar Supply Co., Inc 


9. CHICAGO 7, ILLINOIS 
Machinery & Welder Corp. 


10. CLEVELAND 15, OHIO 


Wolfenden Weld. Supplies inc. 


. DALLAS, TEXAS 
Briggs-Weaver Machinery Co. 


. DAYTON 1, OHIO 
W. H. Kiefaber Co. 


. DENVER, COLORADO 
Hendrie & Boltho# Co. 


. GRAND RAPIDS 2, MICHIGAN 
Manufacturers Supply Co. 


HOUSTON, TEXAS 
Briggs-Weaver Machinery Co. 


. JACKSONVILLE 2, FLORIDA 
4. B. Wallis 


. KANSAS CITY 8, MISSOURI 
Kirk-Wiklund & Co. 


18. LA CROSSE, WISCONSIN 
Randall-Graw Co., Inc. 


27. PITTSBURGH 24, PENNA, 
Weber-Semmer Co. 


19. MILWAUKEE 15, WISCONSIN 
MacNee a Woldaccen™ 28. PORTLAND, OREGON 


20. MINNEAPOLIS 13, MINNESOTA 


Minnesota Steel Supply Co. 29. ROCHESTER, N. Y. 


Welding Supply Corp. 
21. MOLINE, ILLINOIS 
Machinery & Welder Corp. . SAN DIEGO 1, CALIFORNIA 
G. $. Parsons Co. 
22. NEWARK 5, N. J. 
Essex Welding Equip. Co., Inc. . SAN GABRIEL, CALIFORNIA 


23. NEW ORLEANS, LOUISIANA Col Govipment Co. 
Dixie Mill Supply Co., Inc. 


Oliver H. Van Horn Co., Inc. - SEATTLE 6, WASIENSTON 


J. E. Haseltine & Co. 
. OKLAHOMA CITY 1, 
OKLAHOMA 
Hart Industrial Supply Co. 


. SYRACUSE, N. Y. 
Welding Supply Co., Inc. 


. ST. LOUIS, MISSOURI 
Hill Equip. Engineering Co. 


. OMAHA 10, NEBRASKA 
Fuchs Machinery & Supply Co. 


. WICHITA 6, KANSAS 
Lampton Welding Supply Co. 


. PHILADELPHIA 4, PENNA. 
K. Wm. Ostrom & Co., Inc. 


LLL EA In Canada, made and sold by 


Expect more... Get more from MALLOR tip tadwiey Gund. Fosunee th Canaste 


Serving Industry with These Products: 





P_R.MALLORY &@ CO. Inc 


Electromechanical—Resistors © Switches ¢ Television Tuners ¢ Vibrators 


Electrochemical — Capacitors « Rectifiers © Mercury Batteries 


MALLOR 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Metallurgical— Contacts © Special Metals and Ceramics © Welding Materials 


3 5 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio. 
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WELDING ENGINEER'S 


Engineering Data Sheet No. 17! 





Tips on Troubleshooting. What to Do if --- 


If starter won’t operate 


{ Power circuit may be dead. Check voltage. 

{| Power lead may be broken. Repair. 

{ Supply voltage may be wrong, Check against name- 
plate. 

| A power switch may be open. Close it. 

{A fuse may be blown. Replace it. 

{ Overload relay may have tripped. Let the welder 
cool and remove the cause of overloading. 

{| An open circuit to starter button. Repair. 

{{ Operating coil is defective. Test and replace. 

{| There is a mechanical obstruction in the contactor. 


If welder won’t start though starter is operating 


{| Motor connections may be wrong. Check connec- 
tion diagram. 

| Supply voltage may be wrong. Check. 

{ Rotor is stuck. Try turning it by hand. 

| Power circuit has become single-phased. Replace 
fuse or repair open line. 

{| Starter has become single-phased. This calls for a 
check of the contact tips. See that all fingers on 
starter make contact when closed. 

{ There may be a poor motor connection. Tighten it. 
{An open circuit in the windings. Repair. 


If welder starts but blows a fuse 


| Fuse is too small. Replace with fuse two to three 
times rated motor current. 

| Short circuit in the motor connection. Check starter 
and motor leads for insulation. 


If welder won’t hold current setting 


{| Commutator may be rough or dirty. Clean and true. 
{| Brush grade may be wrong. Replace brushes, 

{| Brushes may be worn down. Readjust or replace. 
{ Brush pigtails may be damaged. Replace brushes. 

{| Brushes may be in backwards. Reverse. Or not 
properly fitted. Sand them to fit. 

{| Brush springs may have lost tension. Readjust or 
replace weak and broken springs. 

{ Field circuit may have variable-resistance cennec- 
tion or an intermittent open circuit. Check field cur- 
rent of main generator and exciter with ammeter. 

{{ Electrode or ground connection may be loose. Or 
you may have a poor ground. Tighten loose connec- 
tions and check ground-return circuit. 

‘ Field rheostat or tap switches may be making poor 
contact and overheating. Inspect rheostat. Clean and 
adjust finger tension on switches. 

‘| Mechanical current-adjusting mechanism may have 
loose or worn links, Check backlash and play. 


If welder runs but soon stops 


{j It may be overloaded. Check load against nameplate. 
| Duty cycle may be too high. Check time set runs. 
{| Leads may be too long or too narrow in cross-sec- 
tion. They should be large enough to carry the weld- 
ing current without excessive voltage drop. Check 
terminal voltage while welder is loaded; it should not 
exceed 30 volts on small welders or 40 volts on larger 
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machines when they are operating at rated current. 
{ Power circuit is single-phased. Check for one dead 
fuse or a dead line. 

{| Ambient temperature is too high, When tempeta- 
ture is over 100 F, operate welder at reduced loads, 
{ Ventilation is blocked. Check air inlet and exhaust 
openings. 

{ Overload relay parts overheat, Renewal parts are 
recommended. 


If welder fails to generate 


{ It may be running the wrong way. Check direction 
of rotation by manufacturers’ instructions or with 
direction arrow, On three-phase motors, direction of 
rotation may be changed by interchanging any two 
leads. 

{ Brushes may be worn or missing. Check to see that 
all brushes bear on commutator with good tension. 
{ Brush connections may be loose. Tighten. 

{ Exciter may not be operating. Check exciter out- 
put voltage wih a voltmeter or lamp. 

" Field circuit of generator or exciter may be open. 

* Check for open circuits in rheostat, field leads and 
field coils. Also check resistors and rectifiers if any. 
Some machines give low output when fields are open. 
{ Generator may be reversed in polarity due to an- 
other machine or incorrect operation in parallel with 
another machine, Flash the field with a storage bat- 
tery or another generator, first with one polarity and 
then with the other, to see if it builds up. Flash 
exciter field if set has separate exciter. 

{ Series field and armature circuit may be open-cir- 
cuited, Check with test lamp or bell ringer. 

{ Driving speed may be wrong. Check nameplate 
rating against actual speed of motor or belt drive. 

| Dirt may be grounding field coils, Clean and rein- 
sulate coils. 

{ Welding terminal may be shorted. Check to see if 
electrode holder or welding cable is grounded. 


If arc is loud and spatters excessively 


{ Current setting is too high. Check setting and out- 
put with ammeter. 

{ Polarity is wrong. Try reversing the polarity or 
an electrode of opposite polarity. 


If arc is sluggish 


{ Current is too low. Check output. Also check the 
current recommended for the electrode being used. 

{ There is a poor connection somewhere, Check all 
connections of electrode holder, welding cable and 
ground cable. 

€ Cable may be too long or too sraall. Check cable 
voltage drop. 


If touching the set gives a shock 


" Frame is not grounded. Ground solidly. 


If control fails to vary current 


§ Any part of the field circuit may be short circuited 
or open circuited. Find faulty contact and repair. 
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new products se ee ee USE 


SIMPLIFIED adjustment of moving 


Automatic welder 


5 AUTOMATIC submerged-are 

welding machine is for rebuild- 
ing new and worn parts. Designated 
the “K-2M,” it is claimed to be ver- 
satile enough to handle practically 
any shape work. Cylindrical pieces 
up to 40 in. in diameter can be 
locked onto rotating shaft, or the 
entire boom can be swung around to 
the side for rebuilding on a station- 
ary or rotating table. 

Flux hopper is self-contained and 
travels with welding head. The ma- 
chine incorporates features that sim- 
plify adjustments of its moving parts. 
For most applications, unit needs no 
anchoring to floor. Enclosed base pre- 
vents flux from sifting over motors 
and working parts. Machine can be 
used with all types of automatic wire 
up to 4 in. 

Mir-O-Con ALLoy Co,, INc. 


* * *” 


Electrode 


5 COVERED manganese -bronze 
‘ electrode is for 
metal-are welding of manganese 
bronze and yellow brass castings and 
sheet and plate. Designated “Mang- 
Trode,” it is claimed to operate at 
relatively high current densities on 
d-c reverse polarity for fast deposi- 
tion. It can be applied at room tem- 
perature without excessive preheat 
and interpass temperatures. Mechani- 
cal properties match those of man- 
ganese bronze. Offered in diameters 


high-speed, 


50 


parts is feature of automatic rebuilder 


ot 1/8. 5/32. 3 
50-lb cartons. 
Ampco Mera, INc. 


16 and | 


Portable X-ray 


RADIOGRAPHERS can attain new 
highs in inspection efficiency 
with a new type of portable indus- 
trial X-ray unit because it is capable 
of producing a 360-deg radiation 
sweep, according to manufacturer. 
Many products can be set up in a 
circle around the “business head”’ of 
the machine and all can be X-rayed 
with a single exposure. The unit can 
be placed inside a pipe or pressure 
vessel and used to take 
X-ray views. 

Known as 


a2 


“inside out 


model “OX-175.” the 
machine consists of a tank to house 
the X-ray tube linked to control and 
power source by interconnecting 
cables. Tube head weighs less than 
185 Ib, has a diameter of 1014 in. 
and is 42 in. long. Small control case. 
8 by 18 by 14 in., weighs 145 Ib. 
Unit can be mounted 
meny different ways. 
GENERAL E.ectric Co, 


and used in 


CARD ON PAGE 89 








COIL supports “float” in bushing 


A-e welder 


5: “BUMBLEBEE” is the designa- 

tion for a new line of low-main- 
tenance, high-speed a-c welders. These 
NEMA-rated 300, 400 and 500-amp 
models feature stepless current con- 
trol, silicone insulation, aluminum 
coil windings and a large current 
scale that can be read from a dis- 
tance. Fingertip current adjustment 
and quieter operation are made pos- 
sible by a new feature in which coil 
supports float in a special rubber 
bushing. 

Current ranges on the three models 
are, respectively, 38 to 375, 52 to 500 
and 65 to 625 amp. Units are espe- 
cially suited for heavy section weld- 
ing where high current is desirable 
and when are blow would otherwise 
cut speed and quality. 

Air Repuction Sates Co. 


* ca * 
Resistance welders 
Spot and projection welders. 


-_ 
a. Sees eee pees ve 
SP2” and “EP2,” are single- 
phase, air-operated machines avail- 
able in 100-kva and 150-kva at 50% 
duty cycle. The latter can be supplied 
in throat depths from 12 to 30 in.. 
while the former can be supplied in 
18 to 48-in. throat depths. The “SP2” 
has an electrode force of 2.250 lb to 
1.000 lb maximum, depending upon 
throat depth; “EP2” has force of 
3,000 to 4,000 Ib, dependent on 
throat depth. 
Sciaky Bros., INc. 
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{rgon gas being used as a backing agent replacing backing rings 


. Welding operations are fast and simple. 


ELIMINATE Backing Rings 
in Stainless Steel Piping with HELIARC Welding 


The combination of stainless steel pipe and Hetiar 
welding with argon gas backing produces a corrosion- 
resistant piping system—ideal for handling foods, fluid 
metals, corrosive liquids, high-pressure and high-temperature 
steam, and pharmaceutical products. 


No backing rings—argon replaces the atmosphere in the 
section of pipe to be welded, and protects the weld bead 
from the underside as it is formed. This eliminates the 
need for metal backing rings. 


New torch techniques allow the operator to control the 
size and shape of the penetration bead inside the pipe, while 


he is making the weld. 


Smooth, sound joints—every time. HELIARKc welding pro- 
duces joints free from obstructions, notches, and crevices 
which hinder or trap flowing materials within the piping 
system. The penetration bead in the pipe is held within 
|/32-in. of the pipe’s normal inside diameter. 


For the full story on argon-backed, stainless steel pipe 
fabrication, ask your local LINDE representative for the 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street UCC} 


Offices in Other Principal Cities 
in Canada: DOMINION OXYGEN COMPANY 


Division of Union Carbide Canada Limited, Toronto 


New York 17,N.Y. 


Trade-Mark 


Top—intertor and exterior of completed welds without argon 
hacking. Bottom —with argon backing, note the smooth, porosity- 
free, high quality welds. 


booklet, “Inert-Tungsten Are Welding of Stainless Steel 
Piping,” F-81463. In addition, he will be glad to give you 
complete information on how Heutarc welding cuts time 
and cost in many other applications. Start saving now— 


call him today. 





“‘Helierc’’ and “Linde” are registered trade-marks of Union Carbide and Carbon Corporation. 
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Safety hat 


55 New line of fiber-glass safety 

hats meets general industrial 
requirements and federal specifica- 
tions for electrical resistance, impact 
and penetration by falling objects, 
flammability and moisture absorp- 
tion, manufacturer states. 

A combination safety cap and are- 
welding helmet is offered with either 
fixed or lift-front lens holder. Full- 
rimmed 14-02 hat and 12'%-0z2 cap 
(with visor only) are made in grey, 
white, yellow, green and brown, 

Jackson Propucts, INe. 


Portable are welder 


56 SMALL portable are welder 
e * - . 
weighs only 59 |b and will weld 
with 5/32-in. electrode while operat- 
ing on any single-phase, 110-volt 
current. Unit can also be used for 
cutting, brazing, soldering, preheat- 
ing and hardfacing. 

Low maximum load output is said 
to eliminate danger of electrical 
shock. Another advantage: minimum 
carbon precipation to reduce weld 
brittleness. “Royal Are 200A” welds 
with electrodes from 5,64 in. up to 
and including 5/32 in. 

Royan Are Inpustries, INC. 


os tt x 
Eyeshield 


57 Desicnep for cap-mounting on 
all types of “Skullgard” protec- 

tive headgear is a new eyeshield of 

formed plastic that deflects flying 

particles. It is hinged so that it can 

be flipped down into position or up 

out of way. 

Mine Sarety Appiiances Co, 


Flame-cutter 


xf ACETYLENE flame-cutter follows 
, sharp-angled lines with extreme 
accuracy while saving a third in gas 
nd working time, according to 
manufacturer. A differential 
the two drive wheels 
mits the machine. known as “ 
Junior,” 


gear 
per- 
Landia 
to turn with the burner as 
a pivot. Outside drive wheel and 
burner are equidistant from inside 
drive wheel. When gears are coupled, 
the outer wheel turns twice as fast 
as the inner one, leaving the burner 
at a standstill. Turn can be made to 
right or left around pivot. For 
straight-line cutting, gears are un- 
coupled, and wheels drive at 
speed. 
LANDIA MASKIN FirMA. 
McGraw-Hill W orld News 


between 


same 


Welding torch 


5° IMPROVED model of “Rego GX” 
‘ torch features Neoprene seating 
rings in seating surfaces of the torch 
head. This permits user to make a 
gastight connection of 
torch by 


mixer 
hand tightening. It also 
allows hand-coupling of the cutting 
attachment to convert instrument to 
cutting torch. Besides simplifying tip 


and 


changing, new seating rings will in- 
crease torch life and reduce mainte- 
nance costs, according to manufac- 
turer, 

NATIONAL CYLINDER Gas Co. 


* * * 


Powdered-iron electrode 
6( Dervosits of high tensile 


strength and excellent ductility 
are claimed to be put down by this 
new electrode with powdered iron in 
the coating. Offering greater speeds 
and easier welding than conventional 
electrodes, the “Marq-Rod 12” is for 
production welding of mild and low- 
alloy steels. Available in 3 /32-in. 
diameter as well as regular sizes up 
through yy in. 

Marouette Mec. Co., Ine. 





For more information 
use card on page 89 





Spot-welding pliers 


61 CAPABLE of working off any 
automobile storage battery of 
6 or 12 volts, spot-welding and sol- 
dering pliers generate 2,000-deg heat 
and can be used on every light job 
and many heavy jobs, states manu- 
facturer. Designated “Weldall.” the 
tool can be used on steel, stainless, 
copper, aluminum, iron, wire, heavy 
brass, bronze, gold and _ silver. 
From the plier handles extend two 
6-ft Neoprene-covered cables equipped 
with battery clamps. If a permanent 
indoor installation is desired, how- 
ever, the pliers can be worked off 110 
volts, 60 cycles with a transformer 
giving an output of 6 to 24 volts at 
60 to 150 amp. 


Tre Top Ev_ectric Propucts Co. 


Induction heater 


62 HicH-speed induction heater is 

fast enough to heat a °¢-in. rod 
of titanium to 3,400 k in 9 seconds. 
according to manufacturer. Solder- 
ing, welding and annealing of other 
more commonly used metals can also 
be accomplished by the “Model 
10,000” heater in fractions of a sec- 
ond, it is claimed. 

Unit consists of induction 
(size depending upon job require- 
ments), 10,000-watt air-cooled tube, 
mica silicone transformers and heavy- 
duty, all-aluminum tank capacitor 
filled with dielectric synthetic Hec- 
tranol. 

Rapio FREQUENCY Co. 


coil 
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REXWELD 


Valve seat inserts, brazed 
with REXWELD 64, shown as 
they leave the furnace. 
Processed by the Ferrotherm 
Company for Thompson 
Products. 


for uniform brazing of high-temperature parts 
use REXWELD 64 brazing powder... 


Every lot of Crucible REXWELD 64 brazing powder gives uniform 
high quality. Because of the close melting control used in 
REXWELD 64 production, the flow point remains constant 

and furnace temperatures can be maintained. 


REXWELD 64 brazing powder, which conforms to AMS 4775, 
is a nickel-chromium-boron alloy powder designed for furnace 
brazing of stainless steel and high-temperature alloys. It was 
chosen by the Ferrotherm Company, Cleveland, Ohio, to join the 
two sections of the aircraft valve seat shown above. For 
REXWELD 64 provides good oxidation and corrosion resistance— 
and higher strength at both high and low temperatures. 


When you have a brazing application involving parts for high 
temperature service, you can’t make a better choice than 
S REXWELD 64 brazing powder. For prompt delivery ‘or further « 
; data on REXWELD 64—call Crucible. = 
ef ogi” 


PS 
‘A S O', US St ’ - 
L 


© | {CRUCIBLE} first name in special purpose steels 
BA gous o Sine steelmaking REXWELD BRAZING POWDER 


RUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA 


REX HIGH SPEED +* TOOL * REZISTAL STAINLESS = ALLOY + MAX-EL + SPECIAL PURPOSE STEELS 
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~ Make high-strength, 
crack-free welds — 


even on difficult and dissimilar metals 


Use all-purpose 


AMPCO-TRODE* 10 electrodes 


ERE’S the electrode that makes many difficult weld- 
ing jobs a snap. Ampco-Trode 10 gives you strong, 
crack-free, ductile welds on iron-base metals and alloys 
— malleable iron, cast iron, manganese steel, tool steel, 
galvanized, etc. It joins materials such as copper alloys 
— aluminum bronze, silicon bronze, manganese bronze 
— and nickel alloys quickly and easily. It lets you 
join many dissimilar metals — cast iron to steel, cast 
iron to bronze, bronze to steel, etc. — and deposition 
rate is fast, too. 

Versatility? You really get it with Ampco-Trode 10. 
You make intermediate hardness (130-150 BHN) over- 
lays and inlays that have excellent bearing qualities 
and high resistance to all forms of wear — metal-to- 
metal, erosion, cavitation-pitting, etc. The deposit re- 
sists corrosion from salt water, acids, mild alkalies. 

Get convenient Ampco-Trode electrodes in all sizes 
3/32” to 5/16”, 11” to 18” lengths. Filler rod and wire 
also in stock for other welding processes. Be set for 
those tough welding jobs. Order Ampco-Trode 10 today. 

*Reg. U. S. Pat Off. 


<> 


AMPCO METAL, INC. 
Dept. wE-1< 
Milwaukee 46, Wiscensin 


West Coast Plant 
Burbenk, California 


I'd like more information about versatile 
Ampco-Trode 10. Send me bulletin No. W-17. 





Name. ‘Title. 
Corm.pany 











Spot-welder control 


6: ELECTRONIC control is for use 
with manually operated, small 
spot welders that operate from single- 
phase a-c source. Such application re- 
quires a 1% cycle (or less) precisely 
timed interval of weld current to be 
passed while remainder of welder se- 
quence is controlled by other means. 
Controls and transformer are housed 
in one unit. 
Tue TayLor-WinFIELD Corp. 


Portable gun welder 


DESIGNED to “take the machine 

to the job,” a new line of light- 
weight, heavy-duty gun welders is 
said to speed production on large 
sheet-metal and wire assemblies. 
These portable units are available in 
30 to 100-kva capacities for either 
air or air-hydraulic operation on 220, 
140 or 550-volt power supplies. 

Six basic gun types are available 
for special applications. Associated 
equipment includes water-cooled flex- 
ible cables, overhead suspended trans- 
former with balancing arm, timing 
and contactor controls. 

Peer, INc. 


* * o 


Welding rod 


65 New welding rod for die-cast 
zinc, sheet aluminum, cast alu- 
minum and galvanizéd tin has been 
announced by this firm. It is said to 
be especially made for industrial 
work wherever sheet or cast alumi- 
num is used. It is also claimed to be 
ideal for use on aluminum boats, 
house trailers, auto bodies, etc. Avail- 
able in 35-rod cylinders. 
Miracte Rop Co. or ILuinois. 
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wuy tt pays to Buy STAINLESS BARS rrom us 





@ Most manufacturers find the cost flexibility in design. 
of maintaining and handling large In addition, our experienced stain- 
stocks of stainless steel is highly im- less men will gladly help you with 
practical. And it’s certainly not your stainless design problems. They 
necessary. For at any U. S. Steel make certain that you always get the 
Supply warehouse you always have best grade for the job. 
What you want the widest selection of types, grades Next time you want the finest in 
: and sizes of stainless—top quality, stainless steel and in service, call the 
When you want if dependable USS Stainless Steel- nearest U. S. Steel Supply ware 
within easy access. house. We carry USS Stainless Steel 
At the right price Why not let us carry your inven- bars — rounds, squares, hexagons, 
tory? Our larger stocks mean quick flats, angles, channels ~ and USS 
and easy procurement ...and greater Stainless sheets and strip. 


U.S. STEEL SUPPLY 


DIVISION 


———MAIL COUPON FOR FREE LITERATURE — — —, 


U. S. Steel Supply 

208 So. La Salle St. 

Chicago 4, Ill 

Gentlemen: 

Please send me, without any obligation, 
your free literature on USS Stainless bars 


General Offices Warehouses and Sales Offices ae 
208 So. La Salle St., Chicago 4, Ill. Coast to Coast Company 


Address 


en | 
he ee ee ee ee ee ee 


WELDING ENGINEER—December, 1954 





F Missing 
automatically 
PROVIDES 
INERT GAS 
SHIELDED ARC 

ON 


ANY MACHINE 


New “Missing Link” circuit New 
serves either AC or DC. "ileslon tok” 


Needs no auxiliary switch. 








The new “Missing Link” No. 13-D, with its 
advanced-type circuit, converts any arc welding 
unit into a universal machine for AC, or DC, 
inert gas shielded or metallic arc welding! It is 
smoother operating and more quiet running than 
ever. Reduces operator fatigue. And it provides 


smoother, denser welds. 


The 13-D also has continuously variable in- 
tensity control .. . precise adjustment for all high 
frequencies — retaining, of course, outstanding 
advantages of Mid-States fully automatic gas, 
water, afterflow and complete operation by re- 


mote control. 


Send for details today! 


Mid-States Arc Welders 
CUT COSTS with These 7 Features 


Automatic Arc Starting © Instant Amperage changes 
@ Welds Ferrous and Non-Ferrous Metals 
® Unvarying Output, No ‘Creeping’ 
@ No Pressure To Cause Pinholes ©® No Moving Parts 
@ 100% Penetration — Smoother Beads 


ACCEPT Mid-States SIMPLIFIED 
WELDING Brochure FREE! 


Comes along with ‘Missing Link information—complete 
literature of Mid-States line. Write today! 


Vid-5lal@s WELDER MFG. CO. 


6025 SOUTH ASHLAND AVENUE @# CHICAGO 36, ILLINOIS 


Mid-States Model 310, 
7.300 amps. with Model 
13-D ‘Missing Link.” 


Spot welders 
66 SMALL portable spot welders. 


weighing less than 20 lb each, 
have arms and weld timers set up as 
two separate units connected by a 
flexible lead. Welding transformers, 
though small, are said to be efficient 
and are built into the guns. High effi- 
ciency is claimed because secondary 
leads to electrodes are shortened a 
great deal. Timing equipment is 
based on electromagnetic principles 
and is claimed to guarantee even re- 
sults regardless of condition of metal. 
Operator presets controls and con- 
tinues to work without having to re- 
adjust welder or use skill and judg- 
ment, manufacturer claims. 

A. R. O. Macuinery Co. Lrp. 


Radius marker 


6 WeLpors doing layout work 
will find this new radius marker 
a handy tool, manufacturer states. It 
has a span of 24 in. and is designed to 
fold into a pocket-size unit measuring 
only 914 in. and weighing but 8 oz. 
Joints in folding arms are equipped 
with special spring washers to main- 
tain accuracy and rigidity for years, 
it is claimed. Pencil holder is made 
to hold round or flat pencils, soap- 
stone or steel point. 
ContouR MARKER Corp. 





For more information 
use card on page 89 
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"ATLAS TOMAHAWKS C 


ee ae gee oe AE La ea Pedy 


“Re-Bit" Models 
E-1—9”, 12 oz. 
F-1—10”", 16 oz. 





Featured above is ATLAS' ‘'Re-Bit" 

tomahawk. Economical to use because 

chisels and cones can be replaced when 

worn at low cost. Bits attach to heads 

with simple locking taper and can be set 

at any desired angle. Will not jam but 
drift out easily. Also available 
with wood grip. Ask your dealer 
to show you the complete Atlas 
line of weld cleaning tools. 





WELDING AC 


707 E. LEWISTON AVENUE, FERNDALE 20 
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Typical Fillet Speeds 


Fillet Size 


DH-5 Deposition Rates 
Electrode Size Amps. 


Deposit # /hr. 


250 6.8 
280 79 
320 9.6 


300 9.0 
340 10.1 
380 12.0 


350 11.2 
400 12.8 
450 14.7 





Speed, in. /min. 


15 
15 
15 


E-6012 
Deposit # /hr. 


4.5 





Iry to match this fo 


You can’t — unless you use the fe 





Deposits up to twice as many 
pounds per hour as an E-6012 


That’s right, the DH-S is in a class by itself, when it comes 
to high welding speed and sound deposits in horizontal 
and flat positions. It’s Hirnischfeger’s answer to the de- 
mand for lower welding costs. It's your answer to the 
need for faster, better work. 


Powdered metal in the coating becomes part of the de- 


posit — increases thermal energy and efficiency. By simply 
dragging the DH-5, the operator gets the speed and bead 
appearance ordinarily associated with submerged arc welds. 


‘Wherever they've tried it, weldors like the DH-5. It’s 
fast, it’s easy to use. There's no splatter. Slag removal is 
easy and quick. The bead shape is flat and smooth. 


The DH-S has good, as-welded, mechanical properties, 
too. See for yourself: 


Tensile strength - - - 85,000-95,000 
Yield strength- - - + 73,000-77,000 
Elongation in 2” + + + «+ 15-25% 


If you're interested in your cost picture — and who 
isn’t, today ?—you owe it to yourself to try the DH-5 with- 
out delay. See your P&H representative or distributor now. 


For further facts, write for bulletin. 


WELDING DIVISION 


HARNISCHFEEGER 
CORPORATION 
4513 WEST NATIONAL AVE. + MILWAUKEE 46, WISCONISN 


SS Line Paani Fd hy meng 


vevca Chants ESE. EOmet rowte trovns 


PREPAREICATED HOMES «= FLECTENC HONSTR «= 814 STABHLITORS 





WELDING EQUIPMENT OvEEMtAD Chants 








S 





_. New P«H DH-5 Electrode 





America’s most complete line of 
arc-welding equipment and electrodes 


P&H DC RECTIFIER WELDER 


Four ze 206 300 400 and 500 anips 
(NEMA-rated No moving ¢ to break down 
n bearings brushe commutator, brush 
riggings etc to repiace Dial-lectric nt 
gives you fingertip heat-qontr at the work 








P&H AC WELDER 


A full range of sizes up to 625 amps (NEMA 
rated A are connectable to 220 or 440 
volts. Dial-lectric Instantaneous Remote Cor 
trol is fingertip contr jives you any heat 


you want right at the work 





P&H POSITIONERS 


enoug¥ to heosit on ‘heavy weld 

mical downhand welding Ca 
pacities from 2500. to 36.000 Ibs. — ‘remote 
control and hand-operated models 


One finger 
for 


ment ecor 


P&H WN-250 ; 
ENGINE-DRIVEN ARGZ WELDER 


NEMA-rated at 200 amp but pu 300 
amps Has fu 20-gallon gas tank runs 
all day on -one tankfu Powered by four 
cylinder, 180 GLU, Waukesha, water-cooled 
gasoline engine 


P&H Welding equipment is manufactured and sold in Canada by 


REGENT EQUIPMENT MANUFACTURING COMPANY LTD. 


455 King Street West 


Toronto, Ontario, Canada 





high-speed welding! 





p/ 














HEWITT-ROBINS 


EXECUTIVE OFFICES, STAMFORD, CONNECTICUT 
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Won't Writhe or Twist 


Hewitt-Robins Twin-Weld — 
the original Twin-Line 
Welding Hose — Offers Values 
Found in No Other Hose... 
Single or Double Line! 





Here is the safest, easiest-handling 
welding hose that money can buy. 
Twin-Weld—the original twin-line 
welding hose—won’t writhe or twist 
on the job as other welding hoses do 
because it’s “‘straight-cured’’. Its two 
lines are firmly bonded together, 
easily separated for making connec- 
tions. Twin-Weld is non-porous .. . 
eliminates welding inefficiency, ex- 
plosions and fires. 


For greater safety and maximum 
flexibility ... longer welding hose life 
... buy Hewitt-Robins Twin-Weld. 


ENGINEERING DATA 


TUBE: Non-porous, smooth tube for 
full free-flowing of gases at all times. 


CARCASS: Now reinforced with a 
single braid of high-tensile rayon 
yarn, applied with special braiding 
equipment . . . equal in strength and 
fabric content to the highest quality 
two braid hose. 


COVER: New flame-resistant, oil- 
resistant cover made from premium 
quality synthetic compound that 
won’t become hard or brittle. Surface 
is smooth . . . won’t crack, peel or 
discolor . . . resists abrasion of sharp 
metal, heat, grit, dirt and ozone 
checking. For quick, positive identi- 
fication oxygen line is green—acety- 
lene line is bright red. 

SIZES: O.D.’s now conform to IAA 
specifications — 7/16", 17/32", 19/32" 

. L.D.’s 3/16", 1/4", 5/16". 

WORKING PRESSURES: Upto 
200 psi. 


INCORPORATED 


DOMESTIC DIVISIONS: Hewitt Rubber © Robins Conveyors © Robins Engineers «+ Restfoam 
FOREIGN SUBSIDIARIES: Hewitt-Robins (Canada) Ltd., Montreal ¢ Hewitt-Robins Internationale, 
Paris, France * Robins Conveyors (S. A.) Ltd., Johannesburg * EXPORT DEPARTMENT: New York City. 
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Here is a partial list of 


HEWITT-ROBINS PRODUCTS 
that will help you 
cut handling costs and 
increase operating efficiency. 


MACHINERY 


Belt Conveyors 

Belt & Bucket Elevators 
Car Shakeouts 
Conveyor Idlers 
Dewaterizers 
Mechanical Feeders 
Foundry Shakeouts 
Mine Conveyors 
Reclaiming Systems 
Screen Cloth 

Stackers & Trippers 
Vibrating Conveyors & Screens 


INDUSTRIAL RUBBER 
PRODUCTS 
BELTING: 

Conveyor 


Elevator 
Transmission 


HOSE: 
Acid 
Air & Air Drill 
Barge Loading 
Dust Suction 
Fire 
Fuel Oil & Gasoline 
Gasoline Pump 
Mud Pump Suction 
Oil Suction & Discharge 
Propane-Butane 
Road Builders’ 
Rotary Drilling 
Sand Blast 
Sand Suction 
Sea Loading 
Servall”, All-Service 
Steam 
Tank Car & Tank Truck 
Vacuum & Air Brake 
Water & Water Suction 
Welding, Twin-Weld® 


For information and service on in- 
dustrial rubber products, contact 
your Hewitt-Robins Industrial Sup- 
ply Distributor. Through his com- 
plete stock of Hewitt-Robins Rub- 
ber Products, and his familiarity 
with local field conditions, he can 
fill your supply needs promptly and 
correctly. See Classified Phone 
Book for the Hewitt-Robins Indus- 
trial Supply Distributor serving your 
area. 
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BY SWITCHING FROM CONVENTIONAL E6012 ELECTRODES TO G-E STRIKEASY 1 IN WELDING FRAMES FOR 20-TON END DUMP 


3) WELDING ARCS NEWS 


WELDING FOREMAN FOR DART TRUCK CO. SAYS: 


“Speed’—G-E Strikeasy 1 electrode saves us 


**Not only does General Electric’s Strikeasy 
1 electrode give us tremendous savings 

. it offers an operating ease that my 
men and I have never experienced in all 
our years in welding.” 

Thisisthe conclusion reached by Mr.E.A. 
Gassman, Welding Foreman for the Dart 
Truck Co., Kansas City, Mo-—manufactur- 
ers of the largest dump trucks in the world. 


DART SAVED OVER 2 MAN-DAYS PER 
TRUCK, when it switched to the G-E 
Strikeasy 1 electrode for the welding of 


General Electric 
Balanced Electrode 
Design Gives 
Better Over-all Results 


Within any given electrode class, 
G-E electrodes give your welding 
applications a balanced combina- 
tion of speed, weld-quality, and 
ease of use for better over-all re- 
sults. Application tested, ‘“‘balanced 
design” is part of the entire G-E 
line of electrodes 


the most com- 


plete line in industry. 


frames for its Model 20-S 20-ton end 
dump trucks. Dart says that this repre- 
sents a 50% decrease in welding time over 
the conventional E6012 electrodes which 
were formerly used. 

Such high speeds are realized because 
Strikeasy 1 uses a nonconductive rutile 
type coating enriched with powdered 
metal. When an arc is struck, the metal 
particles melt off to form part of the bead. 


STRIKEASY 1 ELECTRODE IS EASY TO 
USE. A contact-type electrode, it forms 


**QUALITY WELDS'’ was the order for this 
Dallas skyscraper. G-E W610A electrode 
provided necessary fast strength welding. 




















TRUCKS 


a finely rippled bead when you simply 
drag it over the job. And less skill is 
required to hold arc length. 

Also, slag practically peels off Strikeasy 
1 welds without excessive chipping and 
cleaning. All this means that Strikeasy 1 
helps cut down on operator fatigue 
slashes training time for new operators. 


IMPROVE YOUR COMPETITIVE POSI- 
TION, and cut labor and overhead costs 
by using Strikeasy 1 to speed up those 
applications where you are now using 


BALANCED DESIGN pays off as G-E type 
W2308 stainless-steel electrodes are used 
in out-of-position welding this large cone. 














rk “ 
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(SEE INSET), DART TRUCK SAVES OVER TWO MAN-DAYS PER TRUCK. SEE STORY BELOW. 


over 2 man-days per truck!” 


conventional E6012 class electrodes. 
Check your G-E welding distributor’s 

name at the right and in the yellow pages 

of your phone book; ask him for: GEC-1231 
Bulletin on Strikeasy 1; GEL-1196 


Wall Chart for Selecting Stainless-steel 
Electrodes; GED-1634—Electrode Cata- 
log, a pocket-size guide to electrode 
selection and application. General Electric 
Company, Schenectady, New York. 71019 


GENERAL @ ELECTRIC 


PREFABRICATED ROOF is all-welded with 
G-E W612A, which reduces pinholing, 
slag interference im vertical-down work. 
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RUGGED EARTHMOVERS for tough moun- 
tainous duty are repair-welded crack-free 
with G-E W1016A low-hydrogen electrodes. 


“arr 





Contact Your 
G-E Welding Distributor 
Today 


Alabemea: Birmingham Alaboma Oxygen, Young & 
Vann Supply; Mobile Turner Supply 


Arizone: Phoenix Consolidated Welding Supply 
Californie: Fresno, Los Angeles, Ocklond, Secromento, 
Sen Diego, San Francisco, Ventura Victor Equipment 
Colorado: Bo 'ider, Colorado Springs, Denver, Durango, 
Ft. Collins, Ft. Morgan, Greeley, Lajunta, Longmont, 
Pueblo, Sterling Hendrie & Bolthoff 

Connecticut: Hartford, New Hoven Harris Company 
Florida: Hollywood —Florida Gos & Chemical 


Georgia: Athens Welding Gas Products, Atlanta, 
Macon--Welding Supply & Service; Auguste Morks 
Oxygen; Columbus——Williams Welding Supplies, 
Gainesville Welding Gos Products 

Idaho: Boise Gate City Stee! 


Iinois: Chicago, Moline, Morton, Rockford Mochinery 
& Welder 


Indiene: Evansville—Drilimaster Supply; Ft. Wayne, 
Indianapolis Sutton-Garten; South Bend PerryWeld- 
ing Sales & Service 

lowa: Des Moines Machinery & Welder 

Kenses; Wichito—- Standard Products 


Kentucky: Louisville Reliable Welding; Paducah 
Henry A. Petter Supply 


Lovisione: Alexandria. Shreveport Hughes Oxygen; 
New Orleans Consolidated Welding Supplies 


Maryland: Baltimore Arcway Equipment 


Massachusetts: Boston New England G-E Welding 
Sales Division 


Michigan: Detroit—-Welding Soles & Engineering; 
Grand Rapids— Miller Welding Supply 


Minnesote: Duluth—_W.P.&R.S. Mars; St. Pau! Pro 
duction Materials 


Mississippi: Jockson — Jackson Welding & Supply 


Missouri: Konsos City -Hohenschild Welders Supply; 
St. Louis Machinery & Welder 


Montana: Billings Valley Welders Supply, Billings, 
Bozeman, Cut Bank, Glosgow, Great Falls, Hovre, 
Kalispell, Miles City, Shelby, Sidney, Whitefish 
Valley Motor Supply; Butte, Great Falle—-Montanae 
Hardware 


Nebraska: Lincoin— Lincoln Welding & Supply, Omohe 
Baum Iron 


New Jersey: Kenilworth Welding Soles Corp 


New Mexico: Albuquerque industrial Supply Co.; 
Hobbs—Western Oxygen; Los Cruces, Silver City 
Car Parts Depot, inc. 


New York: Buffalo-Welding Equipment Sales; New 
York—-Welding Sales Corp.; Syracuse Welding 
Engineering & Equipment 

North Caroline: Charlotte —Dixie Gases, Gastonia 
Gastonia Motor Parts 


North Dakota: Bismarck, Fargo Acme Welding Supply 


Ohio: Akron, Cincinnati, Cleveland, Columbus, Dayton, 
Mansfield—-Burdett Oxygen; Toledo -Odlend tron 
W orks 


Okliahome: Oklahoma City-Hooper Supply; Tulse 
G-E Welding Sales Division 


Oregon: Eugene, Portland J. E. Haseltine; Medford, 
Portland —industrial Air Products 

Pennsylvania: Allentown, Philadelphia, Pittsburgh 
Arcway Equipment 

South Caroline: Columbic, Greenville Welding Gas 
Products 


South Dakota: Deadwood Hendrie & Bolthoff 


Tennessee: Chattanooga, Knoxville, Nashville Weld 
ing Gas Products; Memphis Delta Oaygen 


Texas: Abilene--M&M Welding Supply; Alice, Corpus 
Christi—Crane Welding Supply; Alpine, El Paso, 
Marfa, Pecos—Car Parts Depot; Amarillo Welding 
Equipment & Supply; Beaumont -H. & W. Welding 
Supply; Brownsville, Harlingen Acetylene Oxygen, 
Dolias—Hill Equipment & Supply; Houston G-E Weld 
ing Sales Division; Lubbock--Welders Supply of 
Lubbock; Midiand—West Texas Welders Supply; 
Odessa, Pecos Western Oxygen; Orange -Marine 
& Petroleum Supply; Pecos-—-Welding Supply Co.; 
Piainview-—Plains Welding Supply; Son Angelo 

Southwestern Welding Supply; Texarkana Hughes 
Oxygen; Wichita Falls--McGinnis Welding Supply 


Uteh: Salt Lake City The Galigher Co 


Washington: Seattle, Spokane J. E. Haseltine, Spo 
kane, Yakima —industrial Air Products 


West Virginie: Bivefield Bluefield Supply, Charles 
ton-——-Virginian Electric; Huntington, Logan Logan 
Hardware & Supply 


Wisconsin: Milwavkee — Machinery & Welder 
Wyoming: Cody, Lovell-Valley Motor Supply Co 
Alaska: Anchorage—Northern Supply 

Canede: Toronto —Canadian GE. 

Heweli: Honoluly -American Factors, Utd. 
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Approved by 7 BX ACTUAL COMPARISON 
ae | 7 USING NON-AUTOMATIC TORCH ...... 12 Pieces Welded 


USING NON-AUTOMATIC WITH GAS SAVER . . 18 Pieces Welded 
USING HARRIS AUTOMATIC TORCH ... . 28 Pieces Welded 


Using the same amount of Oxygen and Acetylene for each set- 
up, this “Actual Comparison” Demonstration proved the Harris 
Automatic Torch to be a profitable investment for economical 
and efficient welding work. 


Let our local Distributor show you the “Actual Comparison” test 
in your plant and explain quickly and simply why the Harris 
Automatic has the greater piece production at the lowest cost. 


ALMOST 50 YEARS OF “KNOW-HOW’ 


Harris is the originator of the “Automatic” Torch and with almost 50 years of 
building “Know-How” behind every torch, the buyers and users get tremen- 
dous returns on their torch investment. 


Harris’ long established Distributors, located in all principal cities in the United 
States and Foreign Countries, are at your service.. 


HOME OF AMERICA’S FIRST AND FINEST GAS WELDING 
AND CUTTING APPARATUS. 











a = 


THE HARRIS CALORIFIC COMPANY 
Cleveland 2, Ohio 
SERVING THE METAL INDUSTRY =. Wa.e 19053 
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heavy-duty welder 


Designed ond long proved the most 
dependable power source for 
continuous operation on the most 
demanding welding assignments 
at full rated output. 


The CHAMPION has enough cop- 
per, plus downdraft ventilation, to 
assure no more than a 55° C. tem- 
rature rise when operating at 
ull rated output. This means al- 
most twice the operating life of any 
comparable heavy-duty welder! 


75 open circuit volts for high-speed 
welding with a faster and smoother 
arc! You can“dragthearc’’on rapid 
work and weld low-hydrogen elec- 
trodes without “pop-outs.” All- 
weather case makes it as useful out- 
side as in the shop. Available in 
300-, 400- and 500-amp models. 














The A.C. UTILITY for 
farms, gorages, machine 
shops with d ‘ 
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ve A.C. CHALLENGER o automatic 
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which A. 0. Smith design and engineering provide! 


Here is a complete line of N.E.M.A.-rated 
welding power sources that operate with- 
out a single, heavy, rotating part! No motor 
(other than ventilating fan) and no gener- 
ator... nothing to wear, no commutators 
to corrode or turn down, no bearings or 
brushes to replace! Yet they provide a 
better welding current for all types of work, 
and operate with unmatched efficiency! 


SAVE POWER 


Power costs of operating 400-amp. welders 
are charted below, providing an opportu- 
nity to compare motor-generator, rectifier, 
and AC transformer demands on 40% 
duty cycle. 





D.C. Rectifier 
A.C.Transformer +— x 





Relative power costs of operating 








at 80% rated load on 40% duty cycle 





The s in power effected by transformer 
type machines over motor generators result 
from the improved efficiency under load of 
the A. C. transformer (85% to 88%) and 
the D. C. Rectifier (69% to 72%) over the 
D. C. Motor Generator (45% to 50%), plus 
the ability of transformer and rectifier to 
deliver full welding current instantly, when 
demanded, without requiring large idle- 
time power to keep rotating parts in motion. 
The savings are real, In ee, many manu- 
facturers have found that a new transformer 
will practically pay for itself in a year! Ask 
your A. O. Smith distributor or representa- 
tive to show you how, at your next oppor- 


tunity. 
SAVE OTHER COSTS 


You save more than power costs when M.G. 
sets are replaced by A. O. Smith weldin 
machines. ‘Rectifier and transformer weld- 
ing current inherently has less arc blow, and 
that means higher quality welds, faster 
welding speeds and less spatter. It also 
means greater overail operator efficiency, 
which assures better weldments, less weld 
repair and gives the operator greater pride 
in his work. The oteler more money saved 
and production improved! 


Because there are no moving ape: A, O. 


Smith welders require practically no main- 
tenance. Quiet in operation, po are built 
to stand up under gruelling production 
schedules. 





The A.C. AUTO-MAN for 


or manval use 


There ore A. ©. Smith welding 
need, built to the highest standar 


production tool! 


distributor for full particulars. 
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wer sources for ever 
s in the industry and of advanced 
design that makes them more desirable than any other make. Job 
proved in the shops of the world’s largest user of welding as a 


D.C. 


RECTIFIER 


heavy-duty welder 


Modern successor to the cumbersome, 
troublesome, lumbering motor-gen- 
erator set! This welding power source 
provides smoother arc performance, 
more dependable amperage at all 
times, instant striking arcs, and uses 
power only when welding! It's the 
only rectifier-type welder designed 
with high-velocity down-draft venti- 
lation, which draws cool air in over 
the rectifier stacks before blasting it 
through the machine. Even when 
short-circuited at full rated amperage 
setting, the rectifier stacks remain be- 
low critical temperature! Stepless 
amperage control, effortless and ac- 
curate over the full range, assures ex- 
actly the desired setting for any job. 
The three-phase transformer coils are 

recision wound, of heavy copper, 
fo or long service life. Available in 200-, 
300- and 400-amp. models. 


welding 


it will pay you to replace M.G. sets with A. O. Smith welders. May 
we suggest that you write us or contact your local A. O. Smith 


AO.Smith 


CO 8? OR A YT 


WELDING PRODUCTS DIVISION, Milwaukee 1, Wisconsin 


INTERNATIONAL DIVISION: MILWAUKEE 1, WISCONSIN 





Highest Quality 
Welding Electrodes 


AWS Cless 
A. ©. Smith 
AWS Clen 10013 
High Tensile 

: A. ©. Smith Swes 
AWS Cless £1001 6) £1 2015/ £12016 
A. ©. Senith Sw100| Sw 20) Swio3 
Alsi Closs 505 410 430 308 308 309 309 310 310 310 
A. G. Senith 5W152) Swiss SW 54) SW162| SW342)| SW1 66) SW1 67) SW159| SwW35e| Swiee 


































































































Complete line of eS 


All the essentials to put welding to work are 
available through A. O. Smith. Quality 
welding cable, connectors, splicers, ground 
clamps, tongs, and holders; helmets, shields, 
gloves, and protective c'othing; electrode 
storage ovens, machines and electrodes 

+» everything required for welding 

can be had from one responsible source. 
Take advantage of this for all 

your welding needs. 


“C 3 R : OR AT 
WELDING PRODUCTS DIVISION 


Mitwavkee 1, Wisconsin 


INTERNATIONAL DIVISION MILWAUKEE 1, WISCONSIN 


Made by welders... for welders 





% d. 
{nike 
BRAZING 
ALLOYS 


SIL-BOND 


Makes Low Temperature Brazing Easier 3 BIG WAYS 





IDENTIFICATION 
FOR INVENTORY CONTROL 
Easier to identify for alloy, size, exact 
weights and laboratory inspection num- 
ber. Packaged for protection against 
dirt, oxidation and other contamination. 


CLEANEST COILS MADE 
Compare SIL-BOND coils with any other 
brand for purity, cleanliness and uni- 
formity of temper . . . comparison is 
SIL-BOND’S best salesman! (SIL-BOND 
COIL at left. Other coil at right.) 


EASIER TO UNWIND 


SIL-BOND is better drawn, tighter coiled 

. so it unwinds easier, saves costly 
preparation time! Important in hand fed 
brazing . . . vital in automatic brazing! 


SIL-BOND — The Dependable Low Cost, Low Temperature Brazing Alloy! 
Better Because It’s Made Better and Packaged Better! 
Dependable United Product Analysis Makes The Brazing Difterence! 


ALWAYS Braze with SIL-BOND or PHOSON! 


Ask for SIL-BOND Booklet NOW! Wns H TE p/h RE 





Ask to see the new AND SUPPLY CORP. 
United Wire color film Brazing Alloy Division 


“When Metals are PROVIDENCE 7, RHODE ISLAND 


Brazed”. Write for Offices in 


showing dates and PRINCIPAL CITIES 


literature. 
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Crusher rolls such as this can be rebuilt with Stoody Magnecote in about half the time 
with a 30% saving in material cost. Service life is usually twice that of a new roll. 


THE STORY OF STOODY MAGNECOTE 


A new build-up and hard-facing process that deposits weld metal faster, cuts labor and overhead costs 


Stoody Magnecote is a new method 
for making high speed weld de- 
posits. It possesses all the flexibility 
of manual welding with greater 
speed than automatic welding. Mag- 
necote’s primary applications are 
building up and hard-facing heavy 
equipment, crushers of all types, 
shovel parts and similar heavy sec- 
tions. Because of its great speed — 
conservatively 3 times faster than 
manual welding —far more work can 
be accomplished within a given time, 
labor and overhead costs are reduced 
accordingly. 

Using an annealed %55” or 544” 
.60-.70 high carbon wire as an elec- 
trode, deposit analyses can be 
varied, simply by changing the gran- 


66 


ular magnetic flux. At present, four 
Magnecote fluxes are available cov- 
ering build-up and hard-facing re- 
quirements. 


HOW STOODY MAGNECOTE 
OPERATES 


The Magnecote process is applicable 
to all present semi-automatic weld- 
ing machines. It needs only the addi 
tion of a Stoody Magnecote Hopper 
for feeding the flux. 


Welding current passing through 
the bare wire (electrode) develops 
a magnetic field. Flux granules with- 
in the hopper are magnetically 
attracted to the wire, forming a uni- 
form coating. When the arc is broken 


and the wire ceases to feed, small 
permanent magnets in the tip dam 
the flow of flux. 


} 
| 
ti 


Illustrating method o 
feeding wire through 
Magnecote hopper. 
The granular flux is 
picked up at the base 
of the wire guide just 
before it leaves the 
hopper. 
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THE 4 MAGNECOTE FLUXES 


MAGNECOTE 301 —A build-up material 
producing Hadfield manganese 
deposits. 


MAGNECOTE 304—A machinable build- 
up material for use on carbon or low 
alloy steel equipment. 


MAGNECOTE 305—A hard-facing alloy 
having high abrasion resistance and 
good impact strength. 

MAGNECOTE 302—A hard-facing alloy 
having high impact strength and 
good abrasion resistance. 


Welding time on this Hammermill Ham- 
mer was cut in half with Stoody Magne- 
cote. It was first built up then hardfaced 
for maximum life 


MAGNECOTE PROCESS OFFERS 
MANY OTHER ADVANTAGES 


Flux dams are unnecessary —all flux 
is consumed. There are no flux 
recovery or grinding problems. Since 
the shielded arc process is employed, 
the work is visible to the operator 
at all times. Welding is continuous— 
no stub end losses. Material costs 
are lower than for comparable 
manual electrodes. Appearance of 
deposits gives a good indication of 
weld quality. Deposits are remark- 
ably uniform, sound and free from 
porosity. 


Multiple passes are made with ease. 
Amperage ranges from 200 to 350. 


UNUSUAL WELDING SPEED 
cuTs COSTS 


Considerable field work has now 
been completed using Stoody Mag- 
necote on production work. The 


WELDING ENGINEER—December, 1954 


OE one 


Manganese Shovel Track Pads are built up with Magnecote 301. Two finish 
passes of Magnecote 305 insure extra wear resistance. Probable service life— 


50% more than replacement parts. 


following are typical of results 
obtained on CRUSHER ROLLS: 


Case No. 1: 
65 lbs. of Magnecote 302 were de- 
posited in 5% hrs. In comparison, 
using the two-rod filler method, 40 
lbs. were deposited in 8 hrs. 


Case No. 2: 
On a 40” O.D. roll with a 22” face, 
180 lbs. of Megnecote 301 were ap- 
plied in 18 hours. The job was com- 
pleted with a final pass of Coated 
Tube Stoodite. Total build-up: 14%,” 
on diameter. 


On a conservative basis where a 
welder deposits 3 to 4 Ibs. per hour 
by manual methods he can now lay 
down from 8 to 12 lbs. per hour with 
Magnecote. Combined savings in 
labor and overhead easily amount to 
several dollars per hour. 


This Crusher Jaw has manganese rounds 
tack welded in place to = corrugations, 


then entire face is rebuilt with Magnecote 
301. Final passes of Magnecote 302 extend 
service life as much as 2 to 1 over new jaws. 


7 ~ 

_ - : + 

: 2% SPX 
| ee CD gSiot aR 
Stoody Magnecote excells on heavy equip- 
ment such as this Dredge Pump Casing 
where extensive buildups are required. 
Magnecote 301 restored size, Magnecote 
302 provides an excellent final hard fac- 
ing overlay. 


Although best adapted to welding 
in down-hand position, the method 
is also applicable to inclined work 
by building a shelf and welding up- 
wards. 

Your Stoody dealer is now equipped 
to give you additional details and 
application help on Stoody Magne- 
cote. Consult the yellow pages in 
your telephone bock or write direct! 


STOODY COMPANY 


11941 EAST SLAUSON AVENUE © WHITTIER, CALIF, 





NOW!!! 
CESIUM RADIOGRAPHY SOURCES 


33-Year Half Life...Very Low Cost...Increased 
Contrast... Lighter and Less Expensive Containers 


Tracerlab has reduced prices of its Cesium-137 sources up 
to 70%, because the AEC has reduced its cost, we are now 
buying in quantity, and are encapsulating popular sized 
sources for stock. Cesium is being increasingly used for 
radiography because of its lower energy radiation (0.60 
MEV), which makes it ideal for thin steel sections and less 
dense metals such as aluminum, because better contrast is 
obtained. Additional advantages are its long life and the use 
of lighter shipping containers. 1 Curie source (3/16” x 
1/8” active dimensions) only $275.00. 


Complete cost 
and delivery 
information 
on request. 








AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the name and address i ' i 
of the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 


GENERAL OFFICES: 60 EAST 42ND STREET, NEW YORK 17, N. Y. 


— 


A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 


Cutting machine 
63 “STATOSEC” shape-cutting ma- 


chine is a multiple torch-ap- 
pairatus that is available in widths of 
60, 80 and 100 in. Standard length 
is 144 in. Additional track for longer 
continuous travel can be obtained. 
Magnetic head is standard driving 
mechanism for production cutting. 
Single or multiple circles can be re- 
produced with automatic circle cut- 
ting attachment. 

Optional equipment includes man- 
ua! tracing head and an electronic 
tracer. 

THe Burpett Oxycen Co, 


' 
Chippers’ le 
‘hippers’ goggle 
69 Lens-fogging is attacked in 
three ways in new “Model 900 
chippers’ goggle, according to manu- 
facturer. Besides usual perforation in 
side shields, extra ventilation is pro- 


| vided through slots in lens-retaining 


rings and channels in lens seat area 


| and through wide channels between 


| 


retaining rings and cup walls. 
Goggle is available in brown 
opaque, clear or green transparent 
thermoplastic cups with standard 50- 
mm safety lenses. 
PENNSYLVANIA Optica. Co. 


* oe a 


Mig filler wire 


| 7 CHEMICALLY microfinished and 


electronically microspooled fill- 


er wire is for use in Mig (metal inert- 
| gas) welding. Now available on ex- 


| 
| 


pendable spools are aluminum, mag- 
nesium, stainless, titanium and other 


| special alloy wires. Available in sizes 


from 0.015-in. diameter. 
Wetprop Co., INc. 





For more information 
use card on page 89 
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A cross-section view ol 
this camshaft shows an 


Automatic Flame-Hardening sary 


Boosts Production 300/ 


Lsing an automatic oxy-acetylene flame-hardening machine, a leading 





manutacturer of trucks and marine equipment increased the production of 
flame-hardened gears, bearings, and camshafts 300 per cent. Parts are flame- 
hardened on as many as 22 different surfaces in fast, simple operations. 

lhe flame-hardening process produces wear-resistant surfaces on large and 
small sections without heating the entire part . . . Distortion is at a minimum, 
and case depth is easily and accurately controlled. Flame-hardening is fast and 
relatively simple compared with other methods of hardening metal such as 
nitriding and carburizing. Low cost, portable flame-hardening equipment is 
available for the majority of applications. 

Your local LINDE representative will be glad to show you how to produce 
machine parts with a tough, ductile interior and a hard, wear-resistant surface. 


Start saving now, call him for more information on flame-hardening. 


LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street [ml New York 17, N. Y. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY 


Division of Union Carbide Canada Limited, Toronto “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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eut weld loaning time by 85% 


Throw away your cold chisel and whisk off weld spatter with a dry rag! Protect- 
O-Metal Pept ge compounds make weld cleaning a breeze. Improve your 
welds at the same time -—- P-O-M compounds quiet the arc, improve fusion and 
electrode operation, prevent oxidation and annealing scale, cause no porosity. 
No smoke, odors, or "eta 


P-0-M No. 2. Non-inflammable, non-toxic, water-soluble paste. Inorganic. Thin 
before applying and start welding at once. $3.25 per gallon, f.o.b. Dayton. 


POM Me. 8 = Rust- and corrosion-resistant resin base compound, Comes ready 
to use. Safe for all metals. Good paint primer; permits outdoor storage of sub- 
assemblies. $3.30 per gallon, f.o.b. Dayton. 


MONEY-BACK TRIAL OFFER 


Order a trial gallon of each today for testing in your shop. We'll cancel the bill 
if you’re not satisfied. 


PROTECT-O-METAL 


G. W. SMITH & SONS, INC. 5408 KEMP ROAD, DAYTON, O. 








LIGHT DUTY 


TORCH 
CUTS 2'” STEEL 


C= range of K-G's 
small, light APL “Air- 
craft" Torch is rated to 1” 
but tests show it can cut 2!” 
steel! Welding range is light- 
est gauge to %" plate... 
welding tips swaged or sep- 
arable. Cost-cutting features: 
quick changeover from 
welding to cutting without 
a wrench .. . positive flash- 
back resistance... all critical 
emg, surfaces protected 
from damage, yet easily ac- 
cessible for low cost mainte- 
mance. Call your K-G Dis- 
tributor, or send for 24-PAGE 
CATALOG. The K-G Equip- 
ment Co. — Dept A, 1744 
Lebigh St., Alientown, Pa. 





AP COMBINATION APM COMBINATION 
Heavy Duty. Welding to 1”; cutting to 6”. Medium Duty. Welding to 4"; cutting to 3”. 


There is a K-G Combination for Every Requirement 





Fluxless soldering 


7] (Uvtrasonic equipment for flux- 

less soldering of aluminum, 
copper, brass, silver and magnesium 
includes generator, heating platen and 
hand-operated soldering head. Desig- 
nated “Sonobond Model No. S-3-H- 
54-11,” the unit is said to be particu- 
larly well adapted to hermetic seal- 
ing problems, electrical wire joints 
and other moderate size work. It will 
accommodate soldering tips varying 
in diameter from 3/16 to 5/16 in. 

ArroproJects, INc. 


* * . 


Projection welder 
Air-operated, press-type, low- 
impedance single-phase projec- 

tion welder is designated “EP1.” It 

can be supplied in throat depths from 

12 to 30 in. and is available in 30, 

50 and 75-kva at 50% duty cycle. 

Sciaky Bros., Inc. 


Ring former 


73 Compact bench-type, air-oper- 

ated tool is for forming rings 
of soft solder or brazing alloy direct- 
ly onto part to be brazed, Operator 
places the part against the tool, and 
a slight pressure activates the ring- 
forming mechanism. 

Rings are formed on the parts 
from a continuous roll of brazing 
wire or soft solder. As fast as a ring 
is formed, the wire is cut automat- 
ically, and another part can be placed 
in position to be ringed. Calibrated 
adjustments permit forming of rings 
from 14 in. to 3 in. in diameter. 

KELLER TooL Co. 











For more information 
use card on page 89. 
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1 Coming up, an air conditioner! or a refrigerating machine. 
But first, the problem at a large manufacturing plant is how to 
weld this thick steel flange to the copper-nickel tube sheet. How 
to weld it soundly and faster! After jigging up and wire brushing 
to clean the weld area... 


Sound welds 
in half the time 


...now they use Inco “60” Monel Wire 
to join copper-nickel to steel 


3 Inspection shows a strong, sound, ductile weld. In fact, the 
manufacturer gets sound welds in half the time. Sound welds with 
deep penetration. Less metal used. Less waste. Less distertion, 
Cleaner, too. Add another... 


Do you have a problem in welding nickel alloys 
to other metals? Inco produces a complete line 
of electrodes and wires for welding nickel alloys 
to dissimilar metals. Helpful data on this subject 
is included in Inco Bulletin T-2. Write for a copy 


today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York S, N. Y. 
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2 They solved this problem with a new welding procedure. And 
a new welding material! They changed to inert gas metal-are, 
consumable electrode welding using spooled Inco “60” Monel 
Wire. What a difference! In welding speed, too! As a result... 


4 Plus factor for the manufacturer: The weld made with “60” 
Monel Wire presents no corrosion problem from the brine cir- 
culated in this heat exchanger because Monel® is outstanding 


in its ability to withstand corrosion by refrigerating brines. 





INCO, WELDING PRODUCTS 


Geer 


Electrodes-Wires-Fluxes 





Temperature indicator 
Making WHEEL WORK | I 
74 | “TEMPILAQ” for 425 F and 475 


* has been added to this firm’s 
line of temperature-indicating mate- 
rials. It is now available in the 


Atla ntic Speed-Tested range of 113 to 400 F in 12-deg 


intervals, in the 400-500 F range in 

» * 25-deg steps. and in the 550-2,000 
Grin ing W eu S F range in 50-deg intervals. Each is 
said to indicate its specific tempera- 


ture rating with an accuracy of plus 
or minus 1% 


faster... safer...more economical 


Faster because Atlantic Speed-Tested Grinding Wheels 
have a smooth, floating action that requires less pressure “T mar p ( ‘al 
. reduces operator fatigue ... speeds up grinding on all empilag consists of materials 

types of metal. Records prove that Atlantic Wheels cut of calibrated melting points —sus- 
cleaner, faster . .. run cooler on job after job. pended in an inert. volatile, non- 
Safer because every Atlantic Wheel sold, from the 2 flammable vehicle. On application, it 
; 4 4 > > (e/ ; > > . ° P 
inch size on up, has been test run at a 50% higher speed dries quickly, leaving a mat opaque 
than that required for normal operating conditions. Safer ati that Ii f 
because Atlantic Wheels feature a special Resinoid bond coating that liquehes when the spe- 
for extra strength, longer life under high operating speeds. cified temperature is reached. 

More Economical. Experienced Pempr Corp. 

operators find that Atlantic 

Grinding Wheels seldom have to 

be dressed . .. reduce clogging or P 

glazing to a minimum. . . con- Automatic welder 

sistently lower replacement costs. - Mise 

Why not try them and see for 75 nll tale in a recent issue of 

yourself, Write now for complete Raytheon News. a new automat- 

details. Atlantic Abrasive Corp., ic welding machine 

540 Pearl St., South Braintree 85, 

Massachusetts, 


is said to elimi- 
nate the drudgery of welding electri- 
cal condensers by hand. One of this 
firm's “Weldpower™ welders is used 

in conjunction with the machine. 
ATLANTIC ABRASIVE CORP. | which is said to cut wire leads and 

weld them to ends of condensers at 


South Braintree 85, Massachusetts rate of 2.000 to 6.000 per hour. 


RAYTHEON Mec. Co. 





Oxygen-Nitrogen from Air 


SUPAIRCO 


PLANTS AND APPARATUS 
Simple to install 


Easy to operate 
Rugged construction 
Minimum maintenance 


We have installations 
all over the worid. Let 


Spot-welder head 
us know your require- 


: PRECISION t-welder head is 
ments. We will be glad 7 “al 

Gp : especially designed for welding 
to furnish detailed spe- delicate and small parts in ferrous, 


cifications and rices. -lerr ‘ P diss imilar metals. 

Air SEPARATOR for P ) ferrous e 1: 7 ' “a 
producing high purity Model i leat 1s or use with 
oxygen and nitrogen miniature parts from 14% in. to 0.0005 
| in. combined thickness. Weight of 
SUPERIOR AIR PRODUCTS CO. [| "25,10 hore eal 
ns | less than 4 oz. Welding pressure can 


130 Malvern St. Newark, N. J., USA be adjusted from 6 oz to 15 lb. Am- 


Also manufacturers of plants tor predeaiag | liquid exygen—liquid nitregen—liquid air ple Med for mounting of fixtures is 
provided, 


Storage and Transport Containers for all liquefied gases. EWALD INSTRUMENTS 
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e OU SAVE three important ways when you specify TuBE- 
Why if pays Y Tins Welding Fitting and Flanges. (1) You get the most 
‘ advanced products available... assured by Tube Turns’ pioneer- 

to specify ing research. (2) You get the exact fitting and flange for your 
problem promptly because Tube Turns has the world’s most 


The leading complete line . . . available nearby. (3) You get piping ideas 


through the outstanding Engineering Service and how-to-do- 


it information of Tube Turns. 
Brand These money-saving extras are yours when you specify 
“*TUBE-TURN’’. Call your nearby Tube Turns’ Distributor. 


The Leading Manufacturer of Welding Fittings and Flanges 


7 C KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: NewYork + Philadelphia « Pittsburgh + Cleveland © Chicege * Denver © Los Angeles 
Sen Francisco © Seattle © Atlenta © Tulse © Houston © Dallas + Midlend, Texes 





TUBE TURNS’ 


helps save *50,000 


LARGE PROCESSOR had a problem of retubing 
A seven large cooling units, formerly fabricated 
from copper tubing and fittings. Thin-walled 
aluminum was considered as a replacement; how- 
ever, there were no satisfactory methods for 
fabricating the metal. 

Tube Turns’ Engineering Service Division, work- 
ing with Alcoa, came up with the solution. Special 
TUBE-TURN Elbows and a new brazing technique 
were developed and the problem was solved. Total 
saving by customer was $50,000. This engineering 
service is one of the extras you get when you do 
business with the leader . . . Tube Turns. 


* we THE JOB. Braz- 
a ing TUBE-TURN 

ae | Aluminum Re- 

turns to alumi- 
num tubing for 
| cooling coils. 


~* 


TUBE TURNS, Dept. N-6 l j 
224 East Broadway * Louisville 1, Kentucky 

Please send free copy of booklet, 
Pressures”. 


“Allowable Working 


Company Name 

Company Address 

City Zone State 
Your Name 


Position 





NEW HYDRAULIC COUPLING. This unique new TUBE-TURN 
Coupling for hydraulic piping eliminates weld scale and 
protrusions at joints, protects pumps and other precision 
equipment for lowest-cost operation. You are sure to get 
the latest cost-saving developments in fittings and flanges 
when you specify ‘“TUBE-TURN”. 


Eccentric 
Reducer 


90° Long Radius 90° Short Radius 
Elbow Elbow 


Reducing Outlet 


Reducer Tee 

(rX . 

180° Long Radius Cap 
Return 


45° Long Radius 
Elbow 


Concentric Straight Lap Joint 


Tee Stub End 


ae 


Straight Straight 
Loteral Cross 


Resisteese> 


Blind Flange 


a» 


Welding Neck 
Flange 


a | Oe 


Saddle Threaded Flange 


YOU GET COMPLETE SERVICE. Your nearby Tube Turns’ Distrib- 
utor gives you the exact answer to your specific piping problem 
from the world’s most complete line of welding fittings and 
flanges. It includes more than 4000 items . . . in all piping 
materials, schedules and sizes. This service is backed up by 
Tube Turns’ engineering assistance. 


DISTRICT OFFICES 


New York 
Philadelphia 
Cleveland 
Chicago 
Denver Houston 
Los Angeles Dallas 
Midland, Texas 


“8” and “TUBE-TURN” 
Reg. U.S. Pat. Off 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


San Francisco 
Seattle 
Atlanta 

Tulsa 





for high speed welding of hard-to-weld steels 


Speedo Lf 


new MUREX \ow hydrogen-contact electrode 


Speedex—LH combines all the advantages of a low hydrogen 
electrode with those of a high speed contact electrode. It yields 
deposits extremely low in hydrogen content. At the same time, 
its heavy coating, containing powdered iron, provides deposi- 
tion rates up to 60% faster than those obtained with regular 
low hydrogen electrodes. 
Speedex—LH can speed your welding—save you time and 
money on many types of work, including: 
. Welding of hardenable steels without preheat and without danger of underbead 
cracking. 
. Welding high sulphur steels without porosity. 
. Welding of cold rolled steels which tend to produce pin-holing when welded with 
conventional electrodes. 
4. Welding low alloy or mild steels without cracking where stress relieving 
normally would be employed, but is not feasible. 
Ask to have Speedex—LH demonstrated. Contact your welding 


distributor or nearest M&T representative. 


© 


METAL & THERMIT CORPORATION 


100 EAST 42ND STREET - NEW YORK 17, N. Y. 


MUREX electrodes . 
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are welders . accessories 





NOW-Make 
Your Own 


Opa Zell melite 


Nitregen in 


OT sT-MCT-Jal-Jael ie) s 








Liquid 
Oxygen 
Pump 


With INDEPENDENT’S newly-designed 
generators, you can make your own 
high-purity oxygen and nitrogen from 
the free air . . 
generator. 


- and in the same 


You reduce costs up to 50% by elimi- 
nating handling costs . . . vaporizing 
costs . . . evaporation losses 

residual losses . . . and transportation 


costs. 


INDEPENDENT Generators are avail- 
able in any copacity, any purity and 
any pressure. Put your oxygen-nitro- 
gen problem up to us... our engi 
neering department will gladly submit 
recommendations . . . no obligation, 


of course! 


INDEPENDENT ENG. CO., Inc. 


CONSULTING - * RESEARCH 


2. 9° 
“Sigu™ 


O'FALLON 5, ILLINOIS 





NEW PRODUCT BRIEFS | 











77 “Rustripper” is designed for | 


alkaline de-rusting of precision 
parts where dimensional change and 
acid embrittlement must be avoided. 
OakITE Propucts, INC. 


* * . 


738 Rotating selenium rectifier is 


mounted on same shaft with | 


alternator field and a-c exciter, elimi- 
nating disadvantages of a commuta- 


tor and slip rings in d-c generators, | 


according to manufacturer. INTERNA- 
TIONAL RECTIFIER Corp. 


79 Contact wheel, “TF-54,” is said | 

to combine aggressiveness with | 
softness and conformability. It was | 
coated-abrasive belt | * 
polishing and finishing by Minnesota | 
Mining and Mfg. Co. and Cuicaco | 


developed for 


RUBBER Co. 


* 7 * 


QQ) Remote-controlled valve is | 


four-way, base-mounted, pres- | 


sure-operated model adaptable to an 


almost limitless number of industrial | 


applications, manufacturer claims. 
Ross Operatinc VaLve Co. 
* . * 
$ Air motor is designed to com 
bine in one compact unit a evl 


inder, a four-way valve and a wide | 
variety of valve controls, Available in | 


bores of 14%, 2 or 3 in., with any 
desired stroke. LEHIGH FOUNDRIES, 
INC. 


” * . 


$2 All-purpose truck converts to 
“ hand truck, platform truck or a 


heavy-duty dolly. TECHTMANN INDUs- | 


rRIES, 


* a o 


$3 Large-volume fan, available 

“with direct or vee-belt drive, is 
claimed to be compactly designed for 
easy installation and quiet perform- 
ance, Housings and bases on these 
“MD” fans are made from extra- 


heavy sheet steel with continuous | 
BLOWER | 


welded seams. CHICAGO 
Corp. 


* * * 


Improved 
unusually large capacity-to-size 


ratio are features claimed for new | 


“Fluid Power” cylinders of the “750” 


series. HANNA ENGINEERING WorKS. | 





For more information 
use card on page 89 








performance and | 


uo THE TIME... 


CC) 


0/ TIME 
SAVING 
O ON ALL 


PIPE SHAPE-CUTTING 


Reports from welders all over the country back 
up the claim that with the H & M Shape-Cutter 
and Beveler you can save at least 90% of the 
time spent hand-cutting Ells, Tees, Y's, Saddles, 
and other irregular shapes. Mr. Welder, 
THAT'S A SAVING WORTH LOOKING INTO!! 
Every minute you can save means more profit 
dollars in your pocket. It also means that 
you're in a lot better position when the seals 
are broken on those pipe fabrication competi- 
tive bids. Here’s how the unique H & M works: 
(a) First you mount the desired pattern on your 
H & M Cutter; (b) Next, slip the split, horse- 
shoe-shaped gear over the pipe; (c) Snap the 
machine in place with the spring-tension chain 
fasteners; (d) Light and adjust the torch; (e) 
Give the hand-crank a few turns — that’s all 
there is to it. For the full story on the H & M 


PIPE BEVELING 
MACHINE CO. 


Trade Mark Reg.U.S.Pat.Off. 
311 E. 3rd. St. © Ph. 3-0241 e¢ Tulsa, Ok 
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Here is a steel with 90,000 psi. yield strength 
that you can weld or flame-cut easily 






USS Carilloy 25 Steel 


gives you 100% joint efficiency without 


pre- or post-heating... provides amazing sub-zero 


No: with USS Carilloy T-1 Steel, 
you can flame-cut or weld very high 
strength parts either in the shop or the 
field without the need for heat treating 
equipment. In addition to its great 
strength, this new quenched and tem- 
pered alloy steel has unusual resistance 
to impact abrasion 
The secret to the excellent weld- 
ability of T-1 Steel—and its durability 
under high impact stresses—is its amaz- 
ing toughness even at temperatures far 
below zero. In field tests of non-stress 








toughness as well as high temperature strength 


relieved, welded pressure vessels, T-1 
Plate Steel withstood impact wallops 
of 2,000,000 ft. Ibs. at temperatures as 
low as 38° F. below zero. Steels cus- 
tomarily used for pressure vessels—even 
if stress relieved—could not take that 
kind of punishment. But the T-1 Steel 
and every weld in the vessels remained 
sound. The welds, made by manual 
arc welding with E 12015 low hydrogen 
coated electrodes, developed the full 
strength of the parent metal. No spe- 
cial techniques were used. 



















































































UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 





How this new steel cuts 
fabricating costs 


T-1 Steel cuts costs in several ways 
You can reduce the thickness and 
weight of heavily stressed parts by tak 
ing advantage in design of its very high 
yield strength of 90,000 psi. Thinner 
sections mean less welding time, less 
welding rod required. 


You can make these welds without 
the lost time and extra expense of pre 
or post-heating. And with no need for 
heat treating equipment you can fabri- 
cate or make repairs either in the shop 
or the field—wherever it is more con 
venient and less costly. 


You can often take advantage of T-1's 
high strength to build larger size pres 
sure vessels and storage tanks. As a re 
sult, you can build one vessel big enough 
to replace several of present design. Or 
you can build the same storage capacity 
with less steel, less welding, less cost 


Where to use T-1 


Carilloy T-1 Steel is now being used to 
cut costs, increase service life, reduce 
size and weight of pressure vessels, 
power shovels, mining cars, and rotat 
ing machines. It is being considered 
seriously for use in high pressure pipe, 
bridges, and penstocks. It is applicable 
to a wide range of tough jobs where the 
stress is primarily tensile, where great 
toughness or high temperature strength 
is needed—in fact, everywhere that you 
want a very strong steel that can be 
welded easily. 


Write for complete information 
United States Steel, Room 4577, 525 
William Penn Place, Pittsburgh 30, Pa 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


arilloy 


ELECTRIC FURNACE OR OPEN HEARTH 


U N 


7, & @ 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


© 


> | &é_a 





Steels 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH 





a ee ae 


| $5 Clad aluminum tubing is new 
type of irrigation pipe designed 
for use where water is highly corro- 
sive. Made possible by continuous 
electrically welded method, it is avail- 
able in diameters ranging from 2 
through 5 in. and in 40-ft lengths. 
KAISER ALUMINUM & CHEMICAL Corp. 





BECKER 


CARBON 
WELDER BRUSHES 86 Typical applications of new 


om “Multiple-Sequence Megacycle 

; : Preset Interval Generator” include 
control of radiographic units and 
destructive-testing facilities. POTTER 
INSTRUMENT Co., INc. 


for all types 
and makes of “, 
welding equipment 87 


* + * 


Featuring built-in brake, a 

new line of motors is available 

in range of sizes from *4 to 30 hp. 

E : HARNISCHFEGER Corp. 
verything you need 

from one source, with one 

responsibility. The fast, economical way 

to order. Catalog gives complete specifications, 

factory numbers, scaled drawings, etc. 

Write for your free copy today. 


” ~” * 


High-capacity mechanical pres- 
sure gage measures compres- 
sive forces from zero to 10,000 Ib. 
Available in ten ranges. W. C. DiLLon 
& Co., Inc. 
WHOLESALERS: 

Some Distributorships still open. 


Write for information. 


~ * a 


Chemiceal-cartridge respirator 
with an “All-Vision” facepiece 
is said to offer new safety with com- 
fort and convenience. It protects 
against fumes, smokes, dusts, organic 
vapors, etc. MINE SAFETY APPLIANCES 








3450 SO. LARAMIE AVE + CICERO 50, ILLINOIS 











wo One-Package | ia ee 


G0) Spray-type metal cleaner com- 
bines solvent, wetting agent and 
alkaline as a multiphase cleaner. 
“Vantrol 5618” is claimed to be es- 
Gives ON-THE-JOB Protection pecially effective on steel. VAN STRAA- 
for Low-Hydrogen and TEN CHEMICAL Co. 
Stainless Steel Rods! _ ; es « 


DryRod Electrode Oven 


Dual-purpose metal-cutting 
band saw needs no tools to be 
changed from horizontal to vertical 
service. WELLS Mrc. Corp, 


NOW YOU CAN HAVE full protec- : 3 «ee 9] 
tion on scattered, isolated jobs for your ee ; 

low hydrogen, stainless steel or other 
special alloy electrodes . . . with new 
bantam-size Model 10 DryRod Electrode 
Oven! Lightweight, Model 10 goes 
everywhere operator can work . . . holds 


- * oo 
OryRod—Trademark—X-DR-15 


full 10-lb. package of 14” rods . 

protects against moisture absorption 
with even, continuous flow of heat. 
Saves on costly rejects, reworks, scrap 
loss just like larger DryRod Models— 
Yet costs less than $50, fully wired, 


110-volt AC! Ideal for large, diversi- 
fied plants and shipyards . . . oil fields 
and construction jobs .. . installation on 
mobile service units .. . or as regular 
unit in smaller shops. See your dealer, 
or write for full information TODAY! 


Portable Unit Saves 4 Ways Like Other Models: 


1 Store sealed cartons 
in warm, dry place. 


Se" 


™~ 2 Place unpackaged 


electrodes in DryRod 
Oven and withdraw as 
needed. 


DryRio 


4715 .N 


DIVISION OF 
Param ST 


3 Locate DryRod 
as close to welding 
operations as possible. 


4 For flexible, 
large-yolume storage, 
stack ovens with com- 
pact DryRod Stands. 

Phoenix Products Co. 


MILWAUKEE 16 Wis 





| one 


9? Designed primarily to hold ir- 

regularly shaped objects. “Mod- 
el B Prestoflex Varijaw” speed vise 
can be used as a variable jig or fix- 
ture setup or an assembly clamp. THE 
CUSTANITE CORP. 


* * - 


93 Wide-strip electronic recorder 

measures and records both cur- 
rent and voltage simultaneously on 
chart. The “Dynamaster Elec- 
tronic Potentiometer” is said to have 
exceptionally fast response time. THE 
BrisTOL Co. 





For more information 
use card on page 89 
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HAYNES 90 


TRADE-MARK 


alloy now available in tubes 


and at a MUCH LOWER PRICE 


Now you can save even more by hard-facing wearing- 
parts with Haynes 90 alloy. This is because Haynes 90 
costs so much less in this new economical tube form. 
These new tube rods produce sound, uniform deposits 
that won't crumble or flake off at temperatures up to 
LOOO"R. They provide the same high abrasion, impact, 
and corrosion resistance—the same dependable protee- 
tion for your equipment that Haynes 90 brought to you 
as a cast rod—and at a much lower price. 

For manual hard-facing, Haynes 90 tube rod comes in 
convenient 14-in. lengths for easy application with 
standard metallic-are welding equipment. For rapid 


coating of large parts, HayNEs 90 also comes in coils for 
Ps RRS ma 


“AYES ) 


TRADE-MARK 


abet. Oovyv S 


a 
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mechanized hard-facing by the submerged-are, inert 
gas, and open-are methods. 

Haynes 93, Hascroms, and Haysrecuire alloys are 
also available in this economical tube rod form. Haynes 
93 iron-base rod is noted for high abrasion and corrosion 
resistance ... HASCROME iron-base rod for high impact 
resistance... and HAYSTELLITE tungsten carbide rod is 
tops for resistance to severe abrasion, 

For more information about these new, inexpensive 
tube rods and coils, along with other Haynes long- 
wearing hard-facing products, contact your nearest 


Haynes Stellite Company office today. 


“Haynes,”’ “Hascrome,” and “Haystellite,” are registered 


trade-marks of Union Carbide and Carbon Corporation, 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago - Cleveland - Detroit - Houston - Los Angeles - New York - San Francisco - Tulsa 








FOR BEST RESULTS USE 
1200 FLUX 


4 Use when silver 
brazing Brass, 
Bronze, Copper, 
Nickel-Silver, 
Steel, Stainless 
Silver Brazing Alloy preforms one, Monel, yaar 
‘ : el, Inconel an 
for Production Brazing. Rings, Stamped anne eileus. 
or Coined Washers and Wire Forms Furnished in 1/2 Ib., 
1 Ib., 5 tb., 30 Ib., 
All inquiries given immediate atten- and 65 Ib. con- 
tion and shipments made on short tainers. 
notice. Technical service men are 
available to assist you in proper joint 
design. Silvaloy brazing alloys also 


available in wire, strip, and powder 
from stocks in six branch warehouses. 











ee 





LAPEER CLAMPS BOOST TV TUBE 
PRODUCTION 15-20% AT RCA 


Operator placing a tube in position. Note the Lapeer clamps. 


At Radio Corporation of America, Lapeer special kinescope clamps are paying off in stepped up 
production in applying the phosphor to the faces of TV picture tubes. Gains from 15 to 20% have 
been registered. 

Boosted output is obtained through the compact design of Lapeer clamps—permitting closer spac- 
ing and the installation of more fixtures on the traveling belts used in the operation. 

Because the coating on tube faces must dry evenly, without ripples, it is important, too, that there 
be no vibration during clamping. Easy to operate, Lapeer clamps overcome this hazard. It’s prob- 
able that Lapeer experience can help solve your clamping problems, too. Write for cotalog—today. 


Sales offices in principal cities—-Teletype DE 49 
KNU-VISE | ch - amatieaan | 
PT Tite PAPEER MANUFACTURING CO. 


3042 DAVISON ROAD, LAPEER, MICHIGAN 


WESTERN Division o 422 MAGNOLIA, GLENDALE, CALIFORNIA 
CANADIAN DIVISION e HIGGINSON ENGR., HAMILTON, ONTARIO 





Letters should be addressed to: The 
Editor, WELDING ENGINEER, 330 
W. 42nd St., New York 36, N. Y. No 
letter will be published unless signed, 
but your name will be withheld if you 
request it. 


“Grass roots .. .”” 


Dear Sir: 

We just recently began taking 
WELDING ENGINEER, and we are sure 
that we will enjoy it very much. 

Last week, a gentleman asked us if 
we had the February issue of your 
magazine, which contained an article 
on flame straightening by Joe Holt 
(“Grass roots on stress control”). If 
at all possible, he would like to get a 


| copy of this issue or article. 


Very truly yours, 

S. P. Jensen 

Coos Bay Welders Supply Co. 
Coos Bay, Ore. 


More about “Pete” 
Dear Sir: 

One of our distributors called our 
attention to the story in your July is- 
sue, entitled “Pete does his bit,” on 
the use of steel-hardening compounds 
such as ours. 

We were very much interested in 
reading this story, and we want to 
congratulate you on being one of the 
first publication editors who have a 
real comprehension of the possibili- 
ties of the use of case-hardening com- 
pounds. We do not know what com- 
pound was used in this instance, but 
we have actually seen well drillers and 
gas drillers perform this same oper- 
ation and do it more effectively. One 
told us that he obtained as much as 
a 50% increase in footage of the drill 
after hardening the point... . 

We believe, as you state in your 
story, that hardfacing welding has 
its limitations as well as its uses, and 
it has been our understanding that it 
has not been too satisfactory at the 
end of a drill 500 or more feet down 
in the earth. 


Very truly yours, 
E. P. O'Donnell 
Armor-Tuf Sales Corp. 


New York City 


(Continued on next page) 
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Dear Sir: 


“Pete” in the July WeLpinc Encr- 
NEER was really doing his “bit”—in 
the same way many drill bits are 
sharpened. 

While I do not remember ever 
using a 3-in. pipe to support the hot 
end of a bit as he did, in years past 
I’ve used other things for support, 
just as he did the pipe. For the first 
working | used a 10- or 12-lb sledge, 
finishing with a 4- or 6-lb hand ham- 
mer. The bit was reheated to a uni- 
form dark red for a few inches above 
the edge and plunged into water or 
brine, as the type of drill required. 

When this work was done in the 
shop, we used the crane, but when in 
the field, we often used a rod or piece 
of l-in. pipe about 3 ft long placed 
under the hot end of the bit, and two 
helpers lifted it from the fire while I 
handled the upper (thread) end. 
When laying it on the ground with 
the hot end resting on one of the 
wrenches or some other solid sup- 
port, even a flat stone did nicely. 

Yes, Pete was doing his bit, just as 
many of us “old timers” have done it. 

I have forge welded new steel on 
these bits using a bootjack weld and 
doing most of the actual welding be- 
fore removing from the fire. A helper 
holds a heavy dolly against the upper 
end while I drive the steel smooth 
down to size and sharpen and temper 
as above. 

An “old timer” 

E. O. Slater 
Development Engineer 
The Moore Co. 
Marceline, Mo. 


” * 7 


Query from Germany 
[ have read with much interest 
your article “Plain tips on plain 
steels” by Lester F. Spencer (March, 
1954). In Germany, I have asked 
many welding experts: “What means 
E-6011?” and so on, but nobody 
could answer me. So I have trans- 
lated the article for my own use, but 
what means “sulcoated electrodes?” 
I believe that this article would 

be of great interest for the German 
weldors. Is it possible to print the 
article in the German publication 
Schweissen und Schneiden? 

Very truly yours, 

H. Petershagen 

Chief Engineer 

Handwerskammer Hamburg 

Hamburg, Germany 


We are glad to give you permission 
to reprint the article, providing Mr. 
Spencer and WELDING ENGINEER are 
properly credited. A sulcoated elec- 
trode is a bare-wire electrode that has 
been slightly rusted before drawing. 
(Continued on page 80) 
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Fi ME 
—Pioneer Tungsten Producer 


Here at last are pure and thoriated tungsten welding electrodes you can 
depend upon for uniformly superior performance. ELMET Efficiency Elec- 
trodes are manufactured by North American Philips, one of the pioneer 
tungsten producers with more than 20 years experience in this highly 
specialized field. 

For purity, efficiency, reliability and perfect mechanical conditions, 
ELMET Tungsten Electrodes will meet your severest requirements. Their 
uniformity of properties, dimensions and characteristics prevent loss of 
time due to readjustments of equipment and voltage. 

Rod diameters are held within specified diameters and limits of 
straightness, thus assuring good fit and uniform feed adjustment. Fur- 
nished in cleaned finish and centerless ground finish. Available in packages 
of 10 in all standard diameters from .040” to %4" and from 3” to 18” in 
length. North American Philips Co., Inc., Elmet Division, Lewiston, Maine. 


Try New ELMET Electrodes Now! 


USE COUPON BELOW 


Free Folder 


Don’t delay! Do it today! Send the 
coupon and get the facts about 
ELMET Efficiency Electrodes. 


Distributor Inquiries Invited 











—— — ee ee ee ee ee eee ee ee ee ee ee 


NO&TH AMERICAN PHILIPS CO., INC., 
Box 1041A, Lewiston, Maine. 
Please send me (_] Free Folder and 


0 Price on Elmet Electrodes. 





(quantity, size, finish) 





Street 
City 








(CD Send me your distributor proposal. 








sellstrom 


safeguards 


designed 
for 
comfort 


POPULAR WIDE VISION 
“DEPENDON” SHIELD 


This is the No. 320 Sellstrom “Dependon” 
Shield, only one of a large variety of differ 
ent style shields for eye, face and forehead 
protection against practically all known in 
dustrial hazards. It ha 
including : grinding, chrome plating, degreas 
ing tanks, paint and 
Also used as a_ protection 
sparks, hot liquids and acids. Consider these 
special features : 


a wide range of uses 


scale removing, et 


against heat, 


shatterable, ex 
clear 
sparks 


ot win 


Changeable window is no 
pertly made from hig h 
acetate, highly resistant t 
and acid, Available in a vy 
dow sizes in either .020 of 40 clear 
or green Window 1s ched 
by five glove fasteners 


icetate 


Adjustable headgear t fit 
Fibre cap for forehead protect 


Equipped with a swivel whi 
window adjustment to any po 
commodates even the largest pres 
glasses. Extremely wide visior 


Genuine leather 
comtort 
hazards 


sweat band ass 
and guards against pet 
Increases work effi 


ires real 
spiration 
rency 


Most dealers carry these and 
strom face shields in stock 
immediate delivery. 


other 
and can 


Sell 


make 


lf you 
pendon” Face we su 
write us for a sample 

memo for test purposes, If ¢ 

days of actual use ou d ot 
this shield th satisfactory 
you can return it for full credit, 


have never used 
Shield 


you 


roughly 


sellstrom 


MANUFACTURING COMPANY 


Eye and Face Safeguards 
Designed for Utmost Comfort 
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| perfect stranger, 
| small town. 





| producer 


here! 
| appearing in 
i 
Palatine, Illinois | swered. 


Welded houses 


Dear Sir: 


Please accept by thanks for the | 
| COpy 


of WexLpinc ENGINEER, 
you so kindly sent me. 

The information it contained is in- 
teresting, and you may feel certain 
that I will look further into this type 
of home construction. It’s the 


which 


most 


Thank again for being 
prompt in answering a request from a 


you 


so) 
who comes from a 


Gratefully yours, 
Mrs. Emma B. Lemieux 
Ipswich, Mass. 

Dear Sir: 


[ am writing you for more informa- 


| tion on the welded steel home as writ- 


ten up in your magazine and reported 
by the newspaper Daily 
here. ‘ee 
Thanking you, 
Mrs. C. Carnet 
Redondo Beach, Calif. 
Dear Sir: 
We wish 
L. R. Berry, 


to compliment you, Mr. 
Mr. Louis L. Katchen 
and Mr. Frank Ransome on the ex- 
cellent article on use of light steel 
structural sections in Mr. Berry’s new 
home appearing in the August, 1954, 
issue of WELDING ENGINEER. 

The information is so clearly and 


completely presented in this article | 


that we, 
product, 


being distributors of this 
would like copies to send 
to interested parties in our territory. 
If reproductions are available, will 
you please advise us as to how we 
may help to defray expense of same? 
Yours very truly. 

R. Walton McKissock 
Ass’t. Sales Manager 
Guibert Steel Co. 
Pittsburgh 


Dear Sir: 


A story in an lowa newspaper men- 


tioned a new type of house, 
“lifetime” home. Its main point of su- 


periority seemed to lie in its use of | 


steel. By the newspaper account, the 


| story was evidently from your maga- 
| zine, WELDING ENGINEER. 


Can you give me the name of the 
of that kind of construc- 
Thanking you in edvance. 
Yours truly, 
C. W. Wakeman 
Friendship Haven 
Ft. Dodge, lowa 


tion ? I am 


The above requests regarding 
A welded steél home,” an article 


fugust, have been an 


Breeze 


called a | 


“Hts 


ON THE JOB 


| indoors 
| or out 
| 
| 


| advanced type of construction that we | 
| have read or heard about. 


Any place—indoors or out— 
wherever clean, safe, dependable 
heat is needed on the job 
in a hurry... you can count on 


Silent Glow Portable Heat. 
Ideal for warming the men... 


heating the work area... 
temporary or emergency heat 


at all times. 


INSTANT PORTABLE HEAT 
WHEREVER ... WHENEVER NEEDED 


MODELS—A Portable Heater to 
meet every heating need... 
radiant or forced air... from 
168,000 to 420,000 BTU per hour. 
Write for details today. 


| SG SNANAAARAL TEE "Ul; 
SILENT GLOW 


RADIANT HEAT — 

DELIVER ww Sx“ 
SST aunt AWTS 
THE SILENT GLOW OIL BURNER CORP. 


855 WINDSOR STREET, HARTFORD 1, CONNECTICUT 
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NEWS . ...... from page 6 | 


welding methods. The one more often 
used—arc welding, at 7 to 35 volts— 
connects wires with sheet-metal plates, 
with condensers and transformers, re- 
lays and resistors. Contact welding is 
used for hooking-up of wires only, 
using 4 to 7 volts. 

The are welding unit consists of a 
straight rod tipped with carbon. A 
cylinder is pushed over this rod, with 
enough play to prevent their touching 
anywhere. The rod and the cylinder, 
of about 1 em (0.39 in.) in height, 
each receive separate current. An arc 
forms, between cylindrical end piece 
and tip of rod, melting all surrounding 
parts, with the exception of rod and 
cylinder, thus forming lasting connec- 
tions. 

For contact welding, a hand-grip 
unit with two “fingers” (carbon- 
tipped at the end) is mounted elas- 
tically in such a way that one of the 
fingers can be released from, or 
pressed toward, the other stationary 
finger. Between the two tips, metal 
objects become sufficiently molten to 
induce a liquid mixture of the two 
metals, 

\ special relay automatically dis- 
connects flow of current, however, as 
soon as the material gets hot enough 
before melting. This preset tempera- 
ture permits mixing of materials un- 
det pressure of the contact-welding 
“pliers.” 

While this method is claimed to 
make such connections almost break- 
proof, the article states that, in case 
of breakage, the two ends can be 
joined by a spiral of tin-covered cop- 
per wire and then soldered, or again 
welded by either method after a piece 
has been placed between as a bridge. 

McGraw-Hill World News 


” ” * 


Tracerlab Inc. offers 
radiographic course 
RADIOGRAPHIC techniques and safety 
procedures comprise a training course 
being offered by Tracerlab Inc. at its 
Boston, Mass., and Richmond, Calif., 


offic es. 


The 16-hour course includes three | 


hours on properties of radiographic 
sources and their radiations and three 
hours instruction in the shielding of 
such sources. Other subjects include 
tolerance levels, the inverse-square 
law, monitoring equipment and ra- 
diographic tec hniques. 


* - . 


Renner moves to 

Milwaukee suburb 

New address of Renner Mfg. Co. i 
1810 N. 124th St.. Butler, Wis., 
suburb of Milwaukee. 








AT THE FRONTIERS OF PROGRESS YOU'LL FIND.-. - 


FOR ECONOMICAL SILVER BRAZING 


AIRCOSIL — Airco’s new and complete line of silver brazing allcys — is the 
economical answer to production line and occasional silver brazing jobs. 
Relatively low brazing temperature and excellent fluid properties mean fast 
brazing action, and savings in alloy and heat. AIRCOSIL is available in rod, 
wire, sheet, and other shapes. 


AIRCOSIL 45: 45%, silver plus copper, zinc, cadmium. 1125° F. to 
1145° F. Most popular alloy available. Lowest temperature. Very free- 


flowing 


and very high strength. 


AIRCOSIL 50: 50%, silver plus copper, zinc, cadmium. 1160° F. to 
1175° F. Government Grade IV. Very popular. High strength. 


AIRCOSIL 35: 35% silver plus copper, zinc, cadmium. 1125° F. to 


1295° 
metals. 


F. Long plastic range. Ideal for making fillets. High strength, all 


AIRCOSIL 3: 50%, silver plus copper, zinc, cadmium, 3% nickel. 1195° F. 
to 1270° F. The standard alloy for brazing carbide tool tips to steel 


shanks. 


AIRCOSIL 15: 15% silver plus copper and phosphorous. 1185° F. to 
1280° F. For copper, brass, and bronze. Self-fluxing on copper. 


AIRCO SILVER-BRAZING FLUX! 


Available in paste form, AIRCOSIL Flux liquefies and be- 


comes 


active at a slightly lower melting temperature than 


AIRCOSIL. Will not freeze or crystallize. Residue washes off 


in hot 
65 lb. 


SEND TODAY 
FOR 20-PAGE 
valle 


BULLETIN 


IT’S FREE 


Sa 5S ® 
AIR 


water. Available in 2, 1, and 5 Ib. jars... also 30 and 
containers. 


Air Reduction 
60 East 42nd Street 
New York 17, New York 


Gentlemen: 
Please send me your new Silver Brazing Bulletin. 


Nome 


Street 


ea ee ee 


Divisions of Air Reduction Company, Inc., 
with offices in most principal cities 


Air Reduction Sales Company 
Air Reduction Pacific Company 


Represented internationally by 
Airco Company international 


60 East 42nd Street © New York 17, N. Y. Foreign Subsidiaries: Air Reduction 





Canada, Limited, Cuban Air Products Corp. 


Products of the divisions of Air Reduction Company, Incorporated include: AIRCO — industrial gases, 
welding and cutting equipment, and acetylenic chemicals * PURECO — carbon dioxide, liquid-solid 
(“DRY-ICE") *, OHIO — medical gases and hospital equipment ° NATIONAL CARBIDE — pipeline 
acetylene and calcium carbide * COLTON CHEMICAL COMPANY — polyviny! acetates, alcohols and 
other synthetic resins. 
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Is it possible to be certain we 
are using the right filler metal 
for consumable electrode 
welding? 


Yes. Alcoa’s new I.G.* 
Electrode is available in 
such a wide range of alloys 
and sizes that there is a 
right one for every job. 


Every production lot of Alcoa® I.G. Electrode 
is test welded and the welds X-rayed for 


soundness. Each 10-lb spool is individually 


packed to maintain the super-smooth finish 
to assure soundness of weld and smoothness 
of feed. Each of three alloys, 1100, 4043 and 
5154 (formerly 2S, 43S and A54S), is avail- 
able in six diameters. There is no better 


electrode. *inert gas 


ALCOA 


ALCOA 


ALUMINU 


ALUMINUM COMPANY OF AMERICA 


A new, 176-page text, Welding Alcoa 
Aluminum, has just been re- 

leased by Alcoa. It covers 

every phase of welding in 

complete detail. For a free 

copy, fill in and mail 

the coupon. 


AtumMInumM COMPANY OF AMERICA 
929-M Aicoa Bidg. 
Pittsburgh 19, Pa. 


Gentlemen: Please send book, Welding Alcoa Aluminum. 
Name 
Company 
litle 


Address 





Where is Alcoa’s 
new I.G. Electrode 
s available? 


Contact your 
nearest Alcoa 
sales office, or, 
for immediate 
delivery, call one of the Alcoa 
Distributors listed below. He 
carries a complete range of 
alloys and sizes, and you'll find 
him well qualified to work 


with your welding experts. 


ALBANY, N. Y. 
tEastern Brace- Mueller 
Huntley, Inc 
ATLANTA, GA. 
tJ. M. Tull Metal & Sup 
ply Co., Inc 
BALTIMORE, MD. 
Whitehead Metal Prod 
ucts Co., Inc 
BIRMINGHAM, ALA. 
tHinkle Supply Co 


BOISE, IDAHO 
Pacific Metal Co 


BUFFALO, N. Y. 
Brace-Mueller 
Huntley, Inc 
Whitehead Metal Prod 
ucts Co., Inc 
CAMBRIDGE, MASS 
Whitehead Metal Prod 
ucts Co., Inc 
CHARLOTTE, N. C. 


Edgcomb Stee! Co 


CHICAGO, ILL 
tCentral Steel & Wire 
Company 
tSteel Sales Corporation 
Corey Steel Co 
CINCINNATI, OHIO 
Williams & Co., Inc 


CLEVELAND, OHIO 
tThe Hamilton Steel Co 
Williams & Co., Inc 

COLUMBUS, OHIO 
Williams & Co., Inc 


DALLAS, TEXAS 
Metal Goods Corp 


DENVER, COLO 
Marsh Stee! Corp 
Metal Goods Corp 

DETROIT, MICH 
Central Steel & Wire 


Co 
Steel Sales Co. of Mich 


HARRISON, N. J 
Whitehead Metal Prod 
ucts Co., Inc 
HOUSTON, TEXAS 
Metal Goods Corp 
INDIANAPOLIS, IND 


Stee! Sales Co. of 
Indiana, Inc 


JACKSONVILLE, FLA 
Florida Metals, Inc 

KANSAS CITY, 
NORTH, MO 
tMarsh Steel Corp 
Metal Goods Corp 


LOS ANGELES, CALIF 
tDucommun Metals & 
Supply Co 
Pacific Metals Co., Ltd 


LOUISVILLE, KY. 
Williams & Co., Inc. 


MIAMI, FLA. 


Florida Metals, Inc. 


MILFORD, CONN. 


ae Steel of New 
ngland, Inc 


MILWAUKEE, WIS. 
Central Steel & Wire Co. 
Steel Sales Co. of Wis. 


MINNEAPOLIS, 
MINN. 


Stee! Sales Co. of 
Minnesota 
NASHUA, N. H. 


— Stee! of New 
ngland, Inc 


NEW ORLEANS, LA. 
Metal Goods Corp 


NEW YORK, N. Y. 


tWhitehead Metal Prod- 
ucts Co., Inc 


PHILADELPHIA, PA. 
tEdgcomb Steel Co. 
Whitehead Metal Prod- 
ucts Co., Inc 


PITTSBURGH, PA. 
{Williams & Co., Inc. 


PORTLAND, ORE. 
tPacific Metal Co 


ROCHESTER, N. Y. 


Brace-Mueller 
Huntley, Inc 


ST. LOUIS, MO. 
tMetal Goods Corp 


SALT LAKE CITY, 
UTAH 
Pacific Metals Co., Ltd. 


SAN DIEGO, CALIF. 
Ducommun Metals & 
Supply Co 


SAN FRANCISCO, 
CALIF. 
tPacific Metals Co., Ltd. 


SEATTLE, WASH. 
Pacific Metal Co 


SYRACUSE, N. Y. 
tBrace-Mueller 
Huntley, Inc 
Whitehead Metal Prod- 
ucts Co., Inc 


TAMPA, FLA. 


tFlorida Metals, Inc 

TOLEDO, OHIO 
Williams & Co., inc. 

TULSA, OKLA. 
Metal Goods Corp 


YORK, PA. 
Edgcomb Steel Co 


thome Office 





—Courtesy Linde Air Products Co 


Stationary “flexible” welder 
speeds pipe fabrication 


A PORTABLE submerged-arc flexible | 


welder has been made even more use- 
ful by adapting it to stationary weld- 
ing of steel pipe and thereby greatly 
increasing welding production. This 
was accomplished with the aid of a 
simple, inexpensive holding fixture 


built by the Central Pipe Fabricating | 


and Supply Co., Sharonsville, Ohio, 


for use in the company’s fabrication | 


of piping for industrial plants. 


It required 45 minutes to complete | 


a satisfactory weld on a pipe joint 


with the previous welding method. | 


Adoption of the submerged-are proce- 
ess has reduced this time to about 4 
minutes on a similar joint. 


Welding head of the machine is | 
a> : | 
positioned on a small portable fix- 


ture, shiown above. Turning one knob 


raises or lowers the unit to desired | 


heights, another moves the head side- 


ways, while another moves the head | 


back or forward, A turning jig ro- | 
tates the pipe joint below the head | 
during welding. First. tack-welds are | 
made on the joint, followed by a con- | 
tinuous three-pass butt weld. Welding | 


head is set at a 714-deg angle to the 
work. Welding speed is 15 to 20 ipm. 


Result: a clean, sound weld that re- | 


quires no finishing operations. 


. * * 


Large head flame-cut 


SHIPPING problem posed by big- 
gest heads ever spun was solved by 
flame-cutting them in half. They 
were reassembled at Walsh Holyoke 
Fabricators Div., Continental Cop- 
per & Steel Industries, Inc., Hol- 
yoke, Mass. Measuring 21 ft 8% 
in. in diameter, four of these heads 
were spun on Lukens Steel Co.'s 
276-in. flanging machine at Coates- 
ville, Pa. Of 1%-in. steel, they 
were to be used just once—to test 
penstocks for the Littleton, N. H., 
hydroelectric development of Con- 
necticut River Power Co. 








FOR ALL 
HEAT-DEPENDENT 
OPERATIONS 


Sixty-three different com- 
positions enable you to 
determine and control 
working temperatures 
from 113° to 2000° F. 
TEMPILSTIK® marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 


ALSO AVAILABLE 

IN LIQUID AND PELLET FORM 
.. WRITE WELDING SALES 
FOR SAMPLE TEMPIL® PEL- 
LETS...STATE TEMPERATURES 
OF INTEREST—PLEASE! 


Tempil° | 


CORPORATION | 


© 132 WEST 22ND STREET. 


NEW YORK 11, N. Y. 





for all round reliability 





STAINLESS STEEL ELECTRODES... 


highest quality 


One of the many steps taken to guar- 
antee the all ‘round reliability of 
Arcaioy electrodes is pictured here. 
The inspection welder makes continuous 
checks for arc characteristics, slag 
removal and weld bead appearance. 


for lowest 


welding costs 


We know this about ARCALOY 
—Alloy Rods Company’s 
experts work continuously to 
guarantee the all ’round relia- 
bility and cost-saving perform- 
ance of these stainless steel 
electrodes. 

Maintaining this reliability 
is a must with us. Arcaloy 
core wire must meet rigid 
standards. Coatings must be 
formulated with exacting care 
—must produce a slag that is 
easily and quickly removed. 
The entire production cycle is 
under closely controlled qual- 
ity supervision. This alone pro- 
duces Arcaloy electrodes that 
give uniformly excellent weld- 
ing, day in and day out. This 
alone is your guarantee of 
highest quality for lowest 
welding costs. 

Buy Arcaloy Stainless Steel 
Electrodes from your Alloy 

§ Rods Distributor today. They 
are available for all grades of 
chrome-nickel and straight 
chrome stainless steels with 
either AC-DC or lime coatings. 


OVEN FRESH! ARCALOY Elec- 
trodes are packaged in the 
familiar ALLOY RODS red- 
and-yellow hermetically 
sealed metal containers. 
Available in Yie'’, %44'', %n"’, 
5h2'', Ye'' and Ys"" diameters. 


General Offices and Plant + York 2, Penna. 
Pacific Coast Sales Offices and Plant ¢ El Segundo, Calif. 


ARCALOY Stainless Steel Electrodes 
BRONZE-ARC Bronze Electrodes 
NICKEL-ARC Electrodes for Cast Iron 
TOOL-ARC Electrodes for Tools and Dies 
WEAR-ARC Hard-Facing Electrodes 
WELD-ARC Low Hydrogen Electrodes 
CUT-ARC Cutting Electrodes 


Abrasive-wheel firm 
moves to Sycamore, Ill. 


SANDUSKY Abrasive Wheel Co., re- 
cently acquired as a wholly owned 
subsidiary by Ideal Industries, Inc., 
has moved its operations to Syca- 
more, IIl., from Kalamazoo, Mich. All 
facilities for manufacture, develop- 
ment, sales and service of the com- 
panys “Saweo” products are now 
centralized at the Sycamore plant. 

Primary reason for the move was 
to provide expanded research and 
manufacturing facilities and increased 
product development and quality con- 
trol. Sales and service facilities will 
also be expanded, with Ideal Indus- 
tries’ representatives handling the 
complete “Sawco” line of abrasive 
products. 


” ” 


Announce new publication 
on blast-cleaning equipment 


AMERICAN Wheelabrator & Equip- 
ment Corp., Mishawaka, Ind. recently 
published the first edition of “Wheel- 
abrator Tips.” The publication has 
been developed for the benefit of cus- 
tomers using the firm’s airless blast- 
cleaning equipment. It is to be a con- 
tinuing service, issued quarterly, ac- 
cording to the announcement. 

The publication will be devoted to 
helpful hints and discussions on bet- 
ter operating methods and_ better 
maintenance for Wheelabrator ma- 
chines. 


* - * 


British Welding Research 
group holds open house 


MeTaLuurcicaL laboratories of the 
British Welding Research Association 
held an open house Nov, 23-24 in 
London. Researches on both ferrous 
and non-ferrous alloys were dis- 
played. These covered many welding 
processes, including the argon-arc, 
metal-are and self-adjusting are proc- 


esses, 


* * * 


Welded bleachers 


r 


BLEACHERS of §all-steel welded 
construction that can be folded away 
have been introduced by Institution- 
al Products Division, The American 


Represented in Canada by: Canadian LIQUID AIR COMPANY, 
Limited BRANCHES, PLANTS, eee AND DEALERS, COAST 
O COAST 


Welding & Manufacturing Co., 
Warren, Ohio. 
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Welded pipeline in 


' 
! 
Alaska nears completion | 
| 


ALTHOUGH it will not go into opera- 
tion for nearly another year, work has_ | 
been completed on the major portion 
of a 620-mile welded pipeline for the 
Corps of Engineers from waterfront 
Haines to interior Fairbanks in Alas- 
ka. The pipeline will provide the ma- 
jor supply of jet, aviation and diesel 
fuels for the military in Alaska. 

In addition to the pipeline, the 
multimillion dollar project will in- 
clude construction of a petroleum 
dock at Haines, pumping. stations, 
storage and other facilities needed as 
support along the pipeline’s lengthy 
route. The pipeline has been complet- 
ed along its entire length, except for 
the installation of stream and road 
crossings, which are being carried 
out by smaller, specialized crews. 

The $29,000,000-pipeline contract 
is held by a combine including Wil- | 
liams Brothers, Tulsa, Okla.; Me- | 
Laughlin Construction Co., Great | 
Falls, Mont.; and Marwell Construc- | 


tion Co., Vancouver, B. C. A ditching “Hf | were the boss, I'd order 


machine of special design was usec 


to dig a trench for pipeline burial | 2) 

through 100 miles of frozen soil, | | =) 
after a 50-f ight-of-we é ee 

pied: 0-ft right-of-way had been a. 


an Ss for all cast iron welding” 


ern end on the outskirts of Fairbanks N . , : 
on April 19. A few days later, an- o wonder the welder himself prefers Nickel-Arc electrodes for weld- 


other pipeline crew began similar op- ing cast iron. Nickel-Arc has a low-penetrating, easy-to-control are, 
erations on the Canadian side of the | with a smooth, steady metal transfer and good wash characteristics. 
Alaska-Yukon border, some 300 miles And his Nickel-Arc welds are completely free of cracks or porosity. 
southeast of Fairbanks, and worked But the boss has even more reasons for specifying 
toward Haines. | Nickel-Arc. Better machinability, the result of the special 
es core wire and coating of Nickel-Arc, cuts his machining 
cost, improves appearance. And the confidence of his 
Phelps sketches history welders in the finer performance of Nickel-Are electrodes 
of welding in IOMA talk guarantees better workmanship on their part. 
Standardize on Nickel-Arc, the electrode that is best 
; for machineable welds in cast iron. Order Nickel-Arc 
ing industry were dist ussed by H. Js ° ° ° 
Phelps, associate editor of WELDING from your nearby Alloy Rods Distributor or write the 
ENGINEER, in a talk delivered Nov. | plant for information. 





Past, present and future of the weld- 


before a meeting of the Independent OVEN FRESH NICKEL-ARC 
Oxygen Manufacturers’ Association | Electrodes are packed in her- 
at Edgewater Beach Hotel, Chicago. — nse! ye = 
lo back up his predictions for the satan diana 

future, Mr. Phelps cited many exam- 

ples of the past: not many years ago 
welding aluminum was difficult and 
not done on a commercial scale; in- 
ert-gas welding, brought out during 
World War II, has split up into two or nan i ogre Me — 

‘eter ye i 95 Ana gy : ronze Electrodes 

big branches and has brought about NICKEL-ARC Electrodes for Cast Iron 
TOOL-ARC Electrodes for Tools and Dies 
WEAR-ARC Hard-Facing Electrodes 
atomic welder, as was discussed in WELD-ARC Low Hydrogen Electrodes 
WELDING ENGINEER’S editorial last CUT-ARC Cutting Electrodes 
month—“Welding of today and to- 

morrow.” Mr. Phelps also told of the 

manufacturers’ role in setting a good 


General Offices and Plant « York 2, Pa. 
Pacific Coast Sales Offices and Plant« El Segundo, Calif. 


great strides in metal fa)rication. 
He said the future could bring an 


example to jobbers in the industry by Kepresented in Canada by: Canadian LIQUID AIR COMPANY, 
lia f apmmagpehe i a Limited BRANCHES, PLANTS, WAREHOUSES AND DEALERS, COAST 
speeding pick-up and delivery. TO COAST 
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Chicago distributor 
moves to suburb 


New Lenox, Ill., a suburb south of 
Chicago, is now headquarters of Uni- 
versal Welding Supply Co., which was 
formerly located on the Windy City’s 
south side. 

The new site provides 13,000 sq ft 
of working space, large shipping and 
receiving areas and ample parking 
and storage space. In addition, the 
firm has additional land for any fu- 
ture expansion. 

The distributor firm’s manufactur- 
ing division, OXO Welding Equip- 
ment Co., is also housed at the new 
headquarters. 


Great use of welded-wire 
fabric in road building 


More than 42% of the steel reported 
used in highways last year was rein- 
forcing steel, two principal forms of 
which are welded-wire fabric and 
concrete-reinforcing bars. Steel con- 
sumption for the 29,000 miles of 


; —, — roadbuilding in 1953 was 1,250,000 
More than 350 Eutectic District Engineers join in wish- tons. Consumption this year is ex- 


ing you and yours a Merry Christmas. In sincere appre- | pected to be about 1,500,000 tons, 
ciation of the friendship of weldors around the world, 
we resolve to help you enjoy a successful and prosper- 
ous New Year. Eutectic Welding Alloys Corporation. 


used in about 38.000 miles of roads. 
The estimates were made by Amer- 
ican Iron and Steel Institute on the 
“ve IETS SET ORES = basis of Bureau of Public Roads data. 
Purpose of steel reinforcement in 

A C E T y L + N 3 C y L ; N D e FE S | the form of fabric or bars is to con- 


| trol formation of cracks produced in 

PRO VEN hardened concrete by temperature 

| changes and pounding of traffic. By 

holding cracks to a minimum, the 

b F S T | N S FE RV | C E | steel prevents pavement from break- 


ing up. Welded-wire fabric is made 
e | of wires crossed in a rectangular pat- 


ae TP ECONOMY NEW tern and welded together at each 
rom ' | 


crossing. It is produced in coils or 


to 320 cubic feet LONG LIFE Plant and Sales Office | mats. 
capacity. 155 West Bodley Ave. 


; LIGHT WEIGHT P. ©. Box 3217 
Made to the high MAXIMUM Memphis 9, Tennessee Welds vertical pump 
ecfcction ——-d GAS CAPACITY LOW LCL Be 


° TWO CONVENIENT and carload freight 
Write to nearest LOCATIONS for fast, eco rates are available to 


nomical transportation to all parts 
address for cateleg of the United States, Canada, and all U. S. points and 


- pricing informa- Seuth America deep water ports. 
ion. 

















2 


WELDOR places final bead on dis- 


COYNE CYLINDER CO. alg Rade a tay 
200 PAUL AVE. SAN FRANCISCO 24, CALIF. Lower Neches Valley Authority of 


Beaumont, Texas. 
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Stud welding saves 


more than $5,000 


Stup welding helped the Soule Steel 
Co., San Francisco, save upwards of 
$5,000 on installation of sash on the 
protected upper floor of the Con- 
course Building, which leads from 
the central Terminal Building to vari- 
ous passenger loading gates at the 
new San Francisco Municipal Air- 
port. 

Charles Hoss, erection superin- 
tendent for Soule, subcontractor to 
Carl N. Swenson Co., general con- 
tractor, said that about 12,000 studs, 
each 5/16 by %4 in., were fastened 
to the exterior of the steel col- 
umn. This work, which involved en- 
closing approximately 4,000 linear ft 
of wall with a 9-ft high band of sash, 
was accomplished in approximately 
50% of the time it would have re- 
quired if through bolts had been used. 

Courtesy Nelson Stud Welding 
* * ” 


Erico Products announces 
molding service 


Mo.pinc service for the production 
of fiber-glass reinforced plastic parts 
has been announced by Erico Prod- 
ucts, Inc., Cleveland. Molding com- 
pounds are formulated to suit require- 
ments of each specific application. 
These materials are said to have high 
heat resistance and excellent physical 
and electrical insulating properties. 


* - _ 
Distributor appointments 


{mpco Metal, Inc., Weldrod Dept., 
Milwaukee: Arcway Equipment Co., 
Richmond, Va.; Hart Industrial Sup- 
ply Co., Oklahoma City; Industrial 
Supply Co., Hazleton, Pa. 

Buckeye Tools Corp., Dayton, Ohio: 
A. R. Ryan, New Orleans. 

Hanna Engineering Works, Chi- 
cago: Barker Instrument & Machine 
Co., Charlotte, N. C., and Greenville, 
S. C.; Carl B. Pederson Co., Atlanta, 
Ga. 

The Pandjiris Weldment Co., 
Louis: Acme Welding Supply meg 
Houston; Arizona Welding Equip 
ment Co., Phoenix; Aweco Supply 
Co., Tucson; Big Three Welding 
Equipment Co., Inc., Fort Worth; In- 
dustrial Specialties Co., Portland, 
Ore.; Industrial Supply Co., Inc., Salt 
Lake City; Johnson Supply Co., 
- snver; John H. Lease, Palo Alto, 

Calif.; Saginaw W elding Supply Co., 
Saginaw, Mich.; Service Supply Inc., 
Oklahoma City; Welding Engiaeer- 
ing & Equipment Co., Syracuse; 
Welding Equipment Sales Co., Buf- 
falo; Welders Supply Co., Seattle; 
Wiley Welding Supply Co., Los An- 
geles; Young-Welf Associates, Inc., 
Cleveland. 























Look what this NEW 


Smith’s Cutting Torch gives you: 


It is brand NEW. It ingeniously combines more oper- 
ating advantages than any you have ever seen. 
Trade tests to date have been sensational. Check 
these facts and write us today. 


Does the work of a heavy-duty 
torch .. . but you should see how 
LIGHT it is— and easy to handle! 


Cuts anything from tomato cans to 14” steel (using 
proper tips). Yet it's light-weight and perfectly bal- 
anced. A brute for performance but easy on the op- 
erator. We put into this torch what you and other 
operators asked for. 


Slip-In-Tips — no wrenches needed. 


Just slip the tip in. spin the nut with your fingers and 
you're ready to go. How could anything be easier? 
Try it yourself and see. 


% 3 interchangeable controls — quick 
change from one to the other in less 
than 1 minute. 


— = (| 


3. Under lever as 
shown above. 


1. Over lever. 2. Trigger. 


No matter what type of cutting jet control you prefer. 
you have it in this torch—and you can switch from 
one to the other any time you want. Adaptable to 
any personal likes or techniques. Reduces number of 
torches needed to accommodate all operators’ re- 
quirements. 


No slag . . . cuts clean. 


The new Smith Tips with this torch give you clean, 
knife-line cuts with narrew kerf and almost complete 
absence oi slag. Operator does not have to waste 
time cleaning up his cuts. Speeds up production. 
Want a demonstration? 


Write today 
for complete details 


| SMITH WELDING EQUIPMENT CORP. 


Mirneapolis, Minn. 
Please send me more information on the time-saving and 
money-saving features of your new torch. 


Dept. WE-163 


ee 


| 
| Address " 
Manufacturers 
of fine Welding Equipment | 
for over 40 Yeors | 


2633 S. E. 4th St., 


— eee 


Light -— 
heavy-weight @ 
cutting torch 

it's a 


TRIPLE 
THREAT 


RS 
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li LTEratULe . « «USE CARD ON OPPOSITE PAGE 


| ELECTRODE HOLDERS — Empire 

Products, Inc. “Quick-disconnect’ 
welding-electrode holders are depicted and 
their specifications given in two-page Bul- 
Jetin No, 121, Holders are said to eliminate 
need for whips and whip ends or any 
mechanical or solder connection. They come 


in pug: or straight-nose types. 


2 HARDFACING—-Haynes Stellite Co 

10-page illustrated hardfacing man 
ual tells hardfaced, 
how to select right rod, which process to 


what metals can be 


use, how to make the deposit and lists 
properties of hardfacing alloys and typical 


applications. 


Portabie 


illustrated 


3 POSITIONER — Standard 


‘ Inc. 4-page 
pamphlet depicts applications of “Magic 


Cord Co., 
Positioner,” a magnetic holding fixture for 
welding operations that consists of three 
15-lb pull permanent magnets 


A. ALUMINUM ELECTRODES—Alad 

din Rod & Flux Co, 4-page brochure 
describes and lists applications of alumi 
num gas-welding rods, brazing rods and 
arc-welding electrodes as well as spooled 


aluminum wire for Mig welding 


iad MOISTURE INDICATOR —Pilotrol 
0 Corp. Bulletin M.1. 100 includes dia 
grams and applications of “Little One 
Kye,” a device for indicating moisture in 
gas lines, 


6 TURNING ROLLS Ma- 

chine & Fabricating Co., Inc. 2-page 
Bulletin 5303 
power and idler turning rolls and head and 
The latter 


turning 


Cayuga 
illustrates and describes 


tail stocks for use in welding 


are devices designed for large 
structures and frames 


would not be applicable. 


7 PROJECTION WELDER 

Spot Welder Co., Ine. 
and illustrations are included in 
leaflet that describes firm's press-type pro 
jection welder (air-operated). 


$ WELDOR’S VISE —Belmont Abra 

sives. Specifications and prices are 
listed in leaflet on 
is for use in 
tubes, ete, at right angles for welding. 


Q WELDING NEWS-—Hobart Brothers 

Co, Vol. XI, No. 3 of firm’s “Are 
Welding News” is 24-page booklet that in- 
cludes photographs and articles on welding 
America. Many of the 


where a positioner 


Ames 
Specifications 


2-page 


“Grampus” vise, which 


setting channels, rounds, 


from all over North 
articles feature 
applications, 


10 A-C) WELDER—The Lincoln 
tric Co, Bulletin 1314 
and = specifications of 
“Fleetwelder,” a-c welder available in 300, 
100 and 500-amp capacities. Welding is 
said to be made simpler because of easy 
current selection and self-starting ar 


time and money-saving 


Elec 
gives com 


lete description 


88 


Mir-O-Col 


Comprehensive com- 


| j HARDFACING CHART 

Alloy Co., Ine. 
parison chart lists various hardfacing rods 
and electrodes made by 29 different manu 
facturers. Gives applications, hardness rat- 
ings, abrasion and impact qualities. 


12 RECTIFIER WELDER 
Electric Co. New rectifer-type weld- 
er, with current range of 20 to 375 amp 


General 


and featuring quiet and low 
maintenance cost, is described in booklet 


GEC-1267. 


13 PORTABLE SANDBLASTER— Vic- 
e 


tor Equipment Co. Descriptive liter- 


operation 


ature prices of 


portable sandblaster, which has 
control. Manufacturer “Cy 
blast clean any 


any abrasive material. 


14. COPPER WELDING ALLOYS 
Eutectic Welding Alloys Corp, 4 
illustrated news sheet lists five newly 


gives specifications and 
“Cyclone” 
trigger claims 


clone” will surface with 


page 
developed copper and copper-base welding 
alloys, which were listed as new products 


in Weipinc Encineer for October. 

15 WET BLASTING—Wet Blast Mfg. 
7) 

Co., Ine. 
lists applications and advantages of 


2-page brochure pictures 
and 
wet blast equipment manufactured by this 
firm 


16 CUTTING MACHINES—The Bur- 

dett Oxygen Co. 4-page Bulletin 654 
illustrates and explains operation of ‘‘Sta- 
tosee” and “Corta 52” machines, 


cutting 
Both are multiple-torch units. 


17 WELDING NEWS—Ampco Metal, 
Inc. Information on bronze welding 
is included in the third-quarter 

Ampco Welding News.” 


13 


tures 


issue of 


Industrial 
Leaflet pic- 
Imperial” 


American 
Equipment Co. 
“Evegard 


GOGGLES 
Safety 
and describes 


soggles for weldors and chippers 


“over £ 
rUNGSTEN 


( 
19 Products Ine. 


devoted to 
tungsten, 


Elec tric 
bro« hure is 


Sylvania 
20-page 
manufacture, 
Colorful 
depicts stages of production from ore to 


properties and 


uses of center spread 


finished products, including electrodes 


2() UTTING TORCH 


equipment Corp, 


Smith Welding 
Bulletin No. 250 
contains information about new lightweight 
torch. The 
be rotated to accommodate a 


gas cutting three-in-one torch 
handle may 
cutting jet lever in either under- or over- 
handle position; a trigger can be installed 


in the former position 

yA WELDING DATA—U, S. 
ae Co. Descriptive literature and _ test 
information is available on “Tygoweld,” an 


stoneware 


organic welding material that comes in rod 
and can be applied with moderate 
and little or no pressure. Welding 
technique does not require open flame or 


form 
heats 


22 WELDING EQUIPMENT—Air Re- 
duction Sales Co. Revised 20-page 
Catalog 2300 contains full description of 
manual, machine and automatic “Heliweld” 
equipment and accessories. Includes illus- 
trations, charts, guide for selecting elec- 
trodes and gas nozzles, and specifications. 
Lists applications. 
23 RESISTANCE WELDING — Sciaky 
Bros., Inc. Bulletin No, 324-2 de- 
scribes standard “SP 1” and “EP 1” 
series of air-operated, press-type, low-im 


new 
pedance, single-phase projection and spot 
welders. 


2. WELDING HELMETS 


Products, Inc. 


Jackson 
2-page leaflet (Form 
H-3) pictures and describes new fiber-glass 
welding helmets, which come in fixed-front 
or lift-front types. 


25 BRAZING — Handy & Harman. 4- 

° illustrated -bulletin is No. 66 
of “Low-Temperature Brazing News,” which 
depicts brazing 


page 
operations on radiator 
valves and other applications. 


26 MAINTENANCE CLEANING 
— Oakite Products, Inc. “How-to-do-it” 
charts based on actual in-plant maintenance 
procedures are feature of 12-page “Plant 
Maintenance Cleaning Guide.” Charts list 
recommended materials, methods of appli 
cation, concentrations and temperatures for 
various cleaning operations. 


27 MIG WELDING—Pacific Welding 
- Alloys Mfg. Co. Available are price 
lists and descriptive literature on “Spool- 
alloy,” a new welding wire for automatic 
Mig (metal inert-gas) 
All oxides are claimed to be removed from 


welding processes. 


wire, 


238 


( hure 


GRINDING-WHEEL DATA — Cin- 
cinnati Milling Products Div. Bro 
(PGS-303) 
of grinding wheels for rough-grinding oper- 


describes complete line 
ations; especialy suited for welding work. 
Complete line is illustrated. 

29 HYDRAULIC VALVES—Rivett 
= Lathe & Grinder, Inc. Catalog 260 
describes new line of sub-plate-mounted, 
solenoid-operated hydraulic valves. Includes 
diagrams. 


30 TAPPING PIPE—Tube 


page illustrated leaflet describes new 
full-encirclement saddle that improves “hot- 


Turns, 2- 


tapping” of pipelines. Installation is de 


picted in photo series. 
3 ] FUME COLLECTORS — Ruemelin 
bs Mfg. Co. Bulletin 100A is 


catalog depicting equipment manufactured 


8-page 


by this firm, which includes welding-fume 


collectors, blast-cleaning equipment and 


dust filters. 

39 BRAZING ALLOYS — United Wire & 
27 Supply Corp. 4page bulletin (Form 
B531) describes and lists specifications of 
this firm’s brazing alloys. 
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N FO ™ Al D S USE THIS CARD for Literature, 


Catalogs and Bulletins shown on facing page 


Also information about 


Every month WELDING ENGINEER lists 
many new catalogs and bulletins avail- 
able from manufacturers. All are yours 
for the asking. However, this service is 
valvable to you only if you use it. 


USE POSTPAID CARD> 


%& For copies of any manufacturers’ bul- 
letins described on page at left, write in 
the number of the item on card at right. 
Fill in your name, title, company and 
address. This has to be done only once 
on each post card. You need no postage. 
% For additional information on New 
Products described in this issue, write in 
the numbers of the items that interest 
on page 50. 


WARNING! 

Your name and address are photo- 
graphically reproduced and sent to the 
appropriate manufacturers. illegible or 
incomplete addresses may keep you 
from receiving the information you 
desire. 


IMPORTANT | 


PLEASE PRINT LEGIBLY ‘ 

USE BLACK OR DARK BLUE INK 
DO NOT USE PENCIL 

DO NOT USE RUBBER STAMP 


NEW PRODUCTS described on pages 50 to 76 
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WELDING ENGINEER 
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Getting all the information about all the 
significant new developments in welding 
every month is a tough .. .and time- 
consuming .. . job. To save your time, 
the editors of WELDING ENGINEER 
screen scores of new catalogs and bul- 
letins each month and select only the 
ones they think will be of interest to you. 
These are summarized for your conven- 
ience on page 88. The companies issu- 
ing this material welcome your request 
for copies. 

To save your time in making such re- 
quests, simply use one of the attached 
post cards. 

For catalogs, bulletins and other Free 
Literature, simply write in on the post 
card the numbers which correspond to 
Free Literature offerings on page 88. 

For New Product information, write 
in on the post card the numbers cor- 
responding to the items beginning on 
page 50. 

Welding Info-Aids will do the rest. 

Please use one card only... 
so that this service may also be avail- 
able to other men in your company who 
may read this same copy of WELDING 
ENGINEER. 


IMPORTANT 


PLEASE PRINT LEGIBLY 

USE BLACK OR DARK BLUE’ INK 
DO: NOT USE PENCIL 
DO NOT USE RUBBER, STAMP 


Ilegible or incomplete addresses may 
keep you from receiving the information 
you desire. 





Navy tells of plastic patch 
for emergency pipe repair 


\ NEw plastic patch that has partially 
solved the problem of emergency re- 
pair of ruptured or damaged piping 
aboard ship has been adopted by the 
U.S. Navy. The patch, said to have 
all the simplicity of a first-aid band- 
age, is easily applied and can put a 
damaged system back into operation 
in about 30 minutes. 

So far, tests indicate these metallic 
plastic pipe patches should be used 
only on fresh or salt-water piping 
where pressure does not exceed 300 
lb or where temperature is not above 
200 F. Little skill is needed to apply 
the pat h. 


* n * 


Diffraction school attracts 
more than 100 persons 


SOMEWHAT more than 100 registrants 
from educational institutions, re- 
search organizations and many types 
of industrial establishments recently 
attended a course in X-ray diffraction 
at the Hotel Knickerbocker, Chicago, 
under sponsorship of North Ameri- 
can Philips Co. Inc., Mount Vernon, 
N. Y. It was held the week preceding 
the Metal Show. 


* a” * 


Electronics conference 
has record attendance 


A RECORD attendance of 7,323 was re- 
corded at the 10th annual National 
Elec troni ~ Conference which met 
Oct. 4 through 6 at the Sherman Ho- 
tel, ( hicago. 

The conference presented an 86-pa- 
per technical program and 158 booths 
of exhibits by manufacturers in the 
electronics field. The technical pro- 
gram included sessions on electronic 
circuits, electron tubes, electronic 
tube reliability and instrumentation. 


* * a 


Tig welding 


“HAT” of this aluminum sealing 
cover for radar components is 
welded to flange in six minutes. Us- 
ing mechanized Tig (tungsten inert- 
gas) welding, fabricators of this air- 
craft part have increased production 
1.000%. 





AT THE FRONTIERS OF PROGRESS YOU'LL FIND. . . 


AIRCO’S COMPLETE LINE OF 
SILVER BRAZING ALLOYS 


Here is Airco’s brand new line of silver brazing alloys - AIRCOSIL — avail- 
able in rod, wire, sheet, rings, and gaskets, as well as special forms and shapes 
... for economical, high-quality brazing of sheet metal and tubing. Standard 
AIRCOSIL types available, as well as special analyses, for joining ferrous, 
nonferrous, and dissimilar metals. 


AIRCOSIL 45: 45% silver plus copper, zinc, cadmium. 1125° F. to 
1145° F. Most popular alloy available. Lowest temperature. Very free 
flowing and very high strength. 

AIRCOSIL 50: 50% silver plus copper, zinc, cadmium. 1160° F. to 
1175° F. Government Grade IV. Very popular. High strength. 
AIRCOSIL 35: 35% silver plus copper, zinc, cadmium. 1125° F. to 
1295° F. Long plastic range. Ideal for making fillets. High strength, all 
metals. 

AIRCOSIL 3: 50%, silver plus copper, zinc, cadmium, 3% nickel. 1195° F. 
to 1270° F. The standard alloy for brazing carbide tool tips to steel 
shanks. 

AIRCOSIL 15: 15% silver plus copper and phosphorous. 1185° F. to 
1280° F. For copper, brass, and bronze. Self-fluxing on copper. 


NEW AIRCO SILVER-BRAZING FLUX! 
Available in paste form, AIRCOSIL Flux liquefies and be- 
comes active at a slightly lower melting temperature than 
AIRCOSIL. Will not freeze or crystallize. Residue washes off 
in hot water. Available in 2, 1, and 5 Ib. jars... also 30 and 
65 lb. containers. 


Air Reduction 
SEND TODAY 60 East 42nd Street 
New York 17, New York 
FOR 20-PAGE 
Gentlemen: 


SILVER BRAZING Please send me your new Silver Brazing Bulletin. 
BULLETIN 


Name 


IT’S FREE sree 


= : weer of Air Reduction Company, Inc., 
AIRCO with offices in most principal cities 
a ® Air Reduction Sales Company 
Air Reduction Pacific Company 
IR 9 Represented internationally by 
Airco Company International 
60 East 42n¢ Street © New York 17, N. Y. Foreign Subsidiaries: Air Reduction 
Canada, Limited, Cuban Air Products Corp 





Products of the divisions of Air Reduction Company, Incorporated include: AIRCO — industrial gases, 
welding and cutting equipment, and acetylenic chemicals * PURECO — carbon dioxide, liquid-solid 
(‘DRY-ICE") * OHIO — medical gases and hospital equipment * NATIONAL CARBIDE — pipeline 
acetylene and calcium carbide * COLTON CHEMICAL COMPANY — polyvinyl acetates, alcohols and 
other synthetic resins. 
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De It Yourself 


F R E E Application Instructions 
ON MARKET’S MOST VERSATILE 











































NICKEL-SILVER BRAZING ROD 
BRAZES 14 METALS... 


Stee! 







Stainless Steel 


Monel 
Nic 






Kel 





Copper 






Brass 

Bronze 

Cast Iron 
Wrought Iron 
Carbides 

Tool Steel 

Low Carbon Stee! 
High Carbon Steel 
Manganese Steel 









HAS THESE MANY 
INCOMPARABLE CHARACTERISTICS 








Tensile Strength, 85 000 psi 
Shear Strength, 160,000 psi 
Elongation in 2°, 120% 
Brinell Hardness, 180 






1-ROD MAINTENANCE DEPARTMENT | | 
vOrs | 
s —_ 


| district 








Flows Like Silver Solder 

Resists Wear 5 times 
Better Than Steel 

Bonds at.1450 F 

Takes Less Heat 

Takes Less Preparation 

Takes Less Cleaning 

Finishes Jobs Faster 
























A LITTLE DOES A LOT MORE 






11 Costs Less Per Job 

11 Goes Furthér—Usually 3 times 
11 Saves Gases—Up To 50% 

11 Saves Time —Up To 60% 







1] Saves Dismantling 
1] Saves Reassembly 
y 
Comes Bare and Flux Coated 





Sold by 700 All-State Distributors 








SEND FOR Complete Application instructions 


ALL-STATE WELDING ALLOYS CO. inc. 


WHITE PLAINS, N. Y 
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FreD C. Stockinc has been appointed 
manager for the West Coast 
area by Bay State Abrasive Products 
Co., Westboro, Mass. 


” * * 


A. T. Mortrup has been named 
manager of a new district office in 
Cleveland opened 
by Harnischfeger 
Corp., Milwau- 
kee. The new of- 
fice, located in 
the NBC build- 
ing, 815 Superior 
Ave., N.E., will 
handle sales of all 
“P&H” welders, 
| tr 
des, positioners 
and accessories 


e € Cc 0- 


as well as provide assistance with | 


various welding problems. 


* * « 


Hobart Brothers Co., Troy, Ohio, re- 
cently announced appointments of the 
following three field representatives: 
Myron A. Kine is the new district 


representative for California. He is in 


charge of warehousing and distribu- 
tion of Hobart arc-welding equip- 
ment, supplies and electrodes and has 
his headquarters in San Francisco. 
HAROLD SCRUTTON is direct factory 
representative in the Southeast terri- 
tory. His duties include coéperating 
with distributor outlets, sales training 
and general promotion of sales of 
above products. BuELL NALtey has 
taken over the Ohio-Indiana district 
for territorial development. He will 
have supervision over cooperative dis- 
tributor operations in sales of weld- 
ing products. 


Water L. FLEISCHMANN, welding 
engineer, Knolls Atomic Power La- 
boratory, General Electric Co., Sche- 
nectady, N. Y., has been named to 
serve on the nuclear engineering com- 
mittee of The American Society of 
Mechanical Engineers. 

7” 


* * 


Mas. Gen. Georce Craic, recently 
retired from the Army, has been ap- 
pointed general manager of the Na- 
tional Safety Council, newly 
created post. 


a 











| ‘Red Head’ 
WELDING CLAMPS 
Designed 


for 
Welding 





a 


No Threads 
To 
Damage 


Case hardened threads are 
always protected from weld 
spatter and never exposed to damage 
in open or closed position. 


The clamp body is cut from 

vw solid plate, thereby insuring ex- 

treme rigidity and giving great re- 
sistance to bending or twisting. 


Heat treated chrome molybde- 
* num alloy handle offers great 
resistance to bending. 


23 stock sizes 
Cuicaco BoiterR COMPANY 


1968 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 


NOT ONLY BETTER 
IN FVERY WAY 


— BUT LOWER IN 
PRICE TOO! 


That Describes the 


NEW HI-AMP 


WAGNER ELECTRODE 
HOLDER 




















WRITE TODAY 


for the complete 
story of the all 
NEW HI-AMP Elec- 
trode Holder by 
Wagner 


Sold only through Welding Supply Dis- 
tributors throughout the U. S. and Cenada 
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Joun W. Spoor, formerly with A. O. 
Smith Corp., Milwaukee, has joined 
Power Products Corp., Grafton, Wis., 
as general sales manager. 

* 


7 7 


FRANK L., 
treasurer 


Cooper has been named 
of Crucible Steel Co. of 
America, succeeding JAMEs F. PRINCE, 
who retired. 


+ * * 


GLEN C. FLUMERFELT has been named 
regional manager by All-State Weld- 
ing Alloys Co.. 
White Plains, 
N. Y., for Calli- 
fornia, Nevada, 
Utah. Colorado, 
New Mexi oO, Ari- 
zona and Hawaii. 
He formerly 
headed the Pa- 
cif Northwest 
region. A mem- 
ber of the Ameri- 
can Welding So- 
ciety, Mr. Flumerfelt has been in the 
welding industry and construction 
field for 18 years. 


* * ~ 


Fk. A. Henry, formerly assistant to 
the general manager of A. O. Smith 
Corp., Milwaukee, has been named 
general manager of the firm’s Pacific 
Coast works, Angeles. He suc- 
ceeds A. W. SHUMAN, who resigned. 


Los 


7 * ao 


Following personnel appointments 
have been announced by Kaiser 
Aluminum & Chemical Sales, Inc., 
Oakland, Calif.: Byron B. CLow has 
named manager of a new 
branch office in Louisville, Ky.; VEr- 
non A. McCHESNEY, manager, field 
engineering, with headquarters in 
Chicago; J. P. Moran, building wire 
specialist in charge of the national 
sales program for aluminum building 
wire, with temporary headquarters 
in Philadelphia; Donatp P. Situ, 
district service manager in Detroit; 
Leon A. SEEBER, branch manager in 
Minneapolis, succeeding Leroy 5S. 
YOUNG, assistant district mana- 
ger of the Detroit sales _ office; 
Georce M. Roupesusn, Toledo 
branch representative in the Cleve- 
land sales district; Marion L. PLous- 
SARD, district service manager of the 
New York sales district. 


been 


now 





* a + 


* 
Doucias M. Consipine has been ap- 
pointed sales promotion and mer- 
chandising manager of P. R. Mallory 
& Co., Inc., Indianapolis. He formerly 
was with Minneapolis-Honeywell Reg- 
ulator Co. 
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welding aircraft parts 


BUILDING RESISTANCE WELDERS 
INTO PRODUCTION LINES IS 
A TAYLOR-WINFIELD SPECIALTY 


@ How many welders do we need? What KVA for each operation? 
Press welders, projection welders, seam welders, butt welders? What type 
of operation? Why not call on the experience of Taylor-Winfield? 


Taylor-Winfield can supply specific information about your production. 
For this practical help, “Call in T-W" and gain the benefit of facts, figures ~ 
and experience with resistance welding. 


Phone or write the nearest T-W district sales and service office. 


Resistance Welders Since 1898 


<3 TAYLOR: 


4 


Sales and Service 


CHARLOTTE ¢ CHATTANOOGA 
CLEVELAND « 
DENVEX © DETROIT 
LOS ANGELES ¢ PHILADELPHIA 
PORTLAND, OREGON e¢ SEATTLE 
ST. LOUIS © STAMFORD «© WASHINGTON 
OAKVILLE AND WINDSOR 


CHICAGO e 
DAYTON e 


DALLAS 


a 


ONTARIO 


THE TAYLOR-WINFIELD CORPORATION WARREN, OHIO 








HIGH conductivity 
forgings & castings 
for all resistance 
welding needs. . 

























































Seam Welding Wheels 
Bushings « Knees 
Shafts ¢ Spindles « Etc. 


Experience and technical skill iden- 


tify WW ALLOYS. Long a leading | 


reliable source of high conductivity, 
high strength forgings and castings 

in rough or finished form—WW 
ALLOYS can meet any resistance 
welding requirement. And with the 
added advantage of WW’s partici- 
pation in Fansteel’s continuous 
metallurgical research, you know you 
can count on WW for the job being 
right every time. 


depend on 


for metallurgical 
know-how and 
specialized 
experience 

W545C 


WW ALLOYS, INC. 


Division. of Fansteel Metallurgical Corporation 
1644 Cloverdale Ave. + Detroit 4, Michigan 








| sentative 












Babcock & Wilcox Co.’s Boiler 


A. J. Fausex and I, F. Fausex, Mod- 
ern Engineering Co., St. Louis, re- 
cently had their life stories, as_per- 
taining to their firm, depicted on the 
“St. Louis Story,” a program broad- 
cast over radio station KMOX, 


* * * 


Harpy G. Reynoips, Jr., has been 
appointed repre- 
for 
the Dakotas, 
Nebraska, 
Iowa, Wis- 


consin and Min- 
nesota by Bird- 
sell Mfg. Co., 
Inc., Palo Alto, 
Calif., manufac- 


turer of are and 
resistance - weld- 
ing equipment. 





* * * 





Dr. W. H. Branpt has been named to 
head a new products engineering de- 
partment formed by Westinghouse 
Electric Corp. He formerly was man- 
ager of special products development 
and joined the firm in 1936. 


© * * 


Following personnel changes were re- 
cently annonced by U.S. Steel Corp.: 
Bennett M. Livezey has been assign- 
ed to the Chicago vice-president’s of- 
fice for special duties; he had been 
general superintendent of South Chi- 
cago works. Oscar PEARSON succeeds 
him at South Chicago and is, in turn, 
succeeded as assistant general super- 
intendent, Youngstown district works, 





by Ratpw W. Dickson. Mr. Dickson | 


had been division superintendent, | 
West mills, Gary steel works. 

* * . 
NicHoLas G. Jessen has been ap- 


pointed assistant superintendent of 
the Barberton, Ohio, works of The 
Di- 
vision. He joined the firm in 1930, 
and in 1932 transferred to Barberton, 
where he has served as chemist, me- 
tallurgist, welding engineer and as- 
sistant director of the works labora- 


| tory. Mr. Jessen is a member of AWS. 


ASM and ASME, 


. * * 


Ropert L. Bett has been appointed 


manager of manufacturing engineer- 


ing by Carboloy Dept., General Elec- | 


tric Co., Detroit. He had been super- 
intendent of metals. 


* . . 


| Bruce W. Smita has been appointed 
| sales manager of the Instrument Di- 


vision of Isotope Products Ltd., Oak- | 


| ville, Ont., Canada. He had been tech- | 
i nical sales representative. 








SHAWINIGAN 
CARBIDE 






SHAWINIGAN 
PRODUCTS 
CORPORATION 


EMPIRE STATE BUILDING 
NEW YORK 1, N. Y. 
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Tank-Well” 
WRENCHES 


For Acetylene Tanks 


No. 980 
No. 983 No. 
981 


Write Today For 
FREE BOOKLET AND PRICES 


Fuse Wer 





— 


f 


SQUARE AND ROUND CAST IRON 
WELDING RODS AND ELECTRODES 
Flux Wel! Welding Fluxes 


Sold Thru Leading Distributors 
THE CHICAGO HARDWARE FOUNDRY CO. 


NORTH CHICAGO, ILLINOIS 


Ropert K. HENDERSON has been ap- | 

pointed manager of sales, plastic pipe, (8) 

by National Tube Division of U. S. 

Steel Corp., Pittsburgh. Succeeding MATTER 

him as manager of market develop- 

ment is SAMUEL W. VERNER. 
oo | WHAT silver brazing 

Wittiam L. Lures has been named laps 

manager of the hard surfacing depart- | , add 

ment, Electrode 

Div., The McKay 

Co., Pittsburgh. 

He will be in 

charge of  de- 


alloy and flux 


aelealeliatehilelamiate hi 


will SZeed 


velopment 

and appli- 

cation research of 

hardfac ing elec - 

trodes in the 

York, Pa., plant. 

A member of 

AWS and ASM, 

Mr. Lutes previously served as metal- 

lurgical engineer and technical sales 

representative for the company. Be- 

fore that he was a welding engineer 

for Coo yver-Bessemer. 

SILVER Ovo 

COPPER 
BRASS 
STAINLESS STEEL 
BRONZE 
STEEL 
bad * * NICKEL 
CHROME ALLOYS 


* * * 


Ropert M. Manoney has been ap- | 
pointed assistant to manager, Indus- | 
trial Relations Dept., Union Carbide 
and Carbon Crop.., New York City. 


Every day more and more fabri- 
cators are learning thot GB Sil- 
ver Solder with GB Flux makes 
an unbeatable production team 
for low temperature brazing. 
Harnischfeger Corp., Milwaukee, re- 
cently announced the appointments of | .™ 
two district managers in its Philadel- | TOOL STEEL 
phia office. W. R. O'MALLEY was | CARBIDE 
named manager, overhead cranes and | INCONEL 
hoists, and JouNn J. MORAN was named | 

manager, “P&H” excavators. 


From the GB line of six standard silver solders 
you can select the one which will fully meet 
your production specifications. Yes, with 
GB Silver Solders you get sound, low-cost joints 
on virtually any ferrous or non-ferrous metal. 


GB Standard Silver Solders: 


GB No. 50 Silver Solder, melting range 1160-1175°r 
GB No. SON Silver Solder, melting range 1240-1260°F 
GB No. 45 Silver Solder, melting range 1125-1145°F 


* * * 


Georce H. More has been appoint- | 
ed district engineer for the construc- | 


lion and maintenance department of 


American Brake Shoe Co. in the Chi- | 


cago area. 


GB No. 41 Silver Solder, melting range 1125-1160°F 
GB No. 35 Silver Solder, melting range 1130-1270°F 
GB No. 31 Silver Solder, melting range 1130-1300°F 


For special jobs where special silver solders are 
required, GB offers you competent technical 
assistance, backed by over 80 years of experi- 
ence in alloying and refining precious metals. 


The physical properties and 
oppeorance of a brazed joint 
are controlled to alarge degree 
by the flux which is used. For 


GB DATA BOOK 


Here's real factual data on all 
of the important phases of low 
temperature brazing. You can 
get a free copy from your GB 
Distributor — Write us and a 


this reason it will pay you to 
team-up GB Flux with G8 Sil- 
ver Solder — they were devel- 
oped to produce maximum 
results when used together 


copy will be forwarded to you. 





GOLDSMITH BROS. SMELTING AND REFINING CO. 
1304 W. 59th Street, Chicago 36, Illinois 
Suppliers of Precious Metals to Industry Since 1867 


> 


“THINK THEY EVER INSTALL AUTOMATIC 
WELDING MACHINES AROUND HERE ’ JOE?” 
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ee A 30 YEARS AGO 
Mai a4 eee 


ff | “Wuy the Flux-Coated Electrode?” is 

, é ~ title of an article in this issue 

I AMY aGle by C. J. Holslag, of Electric Are Cut- 
: | ting and Welding Co. It lists the ad- 


vantages to be gained through pro- 
tection of electrode metal. 


-30 YEARS AGO— 


Tue “hows” and “whys” of aluminum 
welding are explained in this issue 
by a shop weldor, S. W. Henderson. 


—30 YEARS AGO— 


TO ESTABLISH AND MARK a point at any | | Tue lead editorial this month lists 
degree of angle on shaft, pipe or tube without | | the greater possibilities of welding 
numerous calculations or “cut and try” meth- ) and cutting in the building industry 
ods use the Boyce Centering Head. It’s a must and asks that everyone boost their use 
for welders, machinists, pipe fitters and boiler- 4 even moreso than in the past. 
makers because it is absolutely accurate and 30 YEARS AGO— 

saves time. Small enough to fit in your pocket, 

it weighs only 9 ounces. Order yours today or 2 A G. E. Emmons has left General Elec- 
write for information. i et fi ; tric Co., Schenectady, N. Y., after 
CONTOUR MARKER CORP. | il 10 years of service with that firm and 


1843 E. Compton Boulevard, Compton, California y a, See : its predecessors. 


30 YEARS AGO— 





Tue Gibb Instrument Co., Bay City, 
Mich., has changed its name to Gibb 


Welding Machines Co. 
—30 YEARS AGO— 





CANADIAN section of Compressed Gas 
Manufacturers’ Association held its 
fourth annual meeting on Dec. 2 in 


EYEGARD Toronto. 


) b * __ -30 YEARS AGO— 
av WX ge IMPI RIAI How electric welding appliances are 


used in the manufacture of saw blades 
GOGGLES and automobile rims and doors is 
described in this issue. 


—30 YEARS AGO— 


the FINEST eye protection 


EyeGard "IMPERIAL" goggles 
are recognized as the finest ANNOUNCEMENT was made of the win- 
made for comfort and protec- ners in a welding photograph con- 

: test sponsored by The Bastian-Bless- 
ing Co., of Chicago. First prize went 
to The Balderson Welding Shop, 
Wamego, Kan. Awards were made 
now for literature and prices. primarily on the merits of the pic- 
tures as working shots of typical 
® Uses sionderd SO mm round lenses welding jobs, rather than on _ the 


500 Welders @ 22% larger than ordinary goggles merits of the work itself. 

Cover Goggles 
with baffled 

side shields 


tion... yet they are priced to 
save you money! Six styles — 
Cover-all and Regular. Write 


® More ventilation through cup slots 
— no fogging of lenses 


Feather-weight rims and side ForREIGN need for accurate regulators 

502 { higpe rs relate | fe sage! d f | and greater operating skill is . - 

Grinders Cover Gamma poe ee oS Se CY pressed in an article entitled “Elimi- 
lear plastic Mane nating the Oxygen Waste. 

Available with or without metal 


adjusting top bar —30 YEARS AGO— 


—30 YEARS AGO— 


IMPORTANCE of the operator and his 

i cee eae ce eee eaaTyY EQUIPMENT COMPANY training is stressed by Robert Siemer, 

AKESIOE AVENUE CLEVELAND 14, OHIO of Allan Mfg. & Welding Co., in “The 
eae ©°"P°"Y. Clevelond, Ohio Electric Arc in the Job Shop.” 
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AT THE FRONTIERS OF PROGRESS YOU'LL FIND... Sy 
FA 
= 


Inert-gas welding 


2,686,860. MorTIMER P. Buck, West- FOR QUALITY SILVER BRAZING 


field, N. J.; Cecm F. CrumBiey and | For your production line or “one-a-day” silver brazing jobs, use AIRCOSIL 
ERNEST F. Leaperry, Huntington, | — Airco’s new and complete line of silver brazing alloys —and be sure of 
W. Va. Assigned to The International | top-quality joints. When properly brazed, any AIRCOSIL joint will stand 
Nickel Co., Inc. Filed Nov. 19, 1952. | up under the severest tests of tensile, impact, and shear strength. Piping 
Granted Aug. 17, 1954, joints brazed with AIRCOSIL stay fluid-tight, even to pressures that burst 
the pipe itself. AIRCOSIL has high thermal and electrical conductivity . 
high corrosion resistance. 


AIRCOSIL 45: 45%, silver plus copper, zinc, cadmium. 1125° F. to 
1145° F. Most popular alloy available. Lowest temperature. Very free 
flowing and very high strength. 

AIRCOSIL 50: 50% silver plus copper, zinc, cadmium. 1160° F. to 
1175° F. Government Grade IV. Very popular. High strength. 
AIRCOSIL 35: 35% silver plus copper, zinc, cadmium. 1125° F. to 
1295° F. Long plastic range. Ideal for making fillets. High strength, all 
metals. 

AIRCOSIL 3: 50%, silver plus copper, zinc, cadmium, 3% nickel. 1195° F. 
to 1270° F. The standard alloy for brazing carbide tool tips to steel 
shanks. 

AIRCOSIL 15: 15% silver plus copper and phosphorous. 1185° F. to 
1280° F. For copper, brass, and bronze. Self-fluxing on copper. 


An are-welding process using inet | NEW AIRCO SILVER-BRAZING FLUX! 
sgt ry Map pete ste pong ae Available in paste form, AIRCOSIL Flux liquefies and be- 
seals ps ee eo on ganic mane comes active at a slightly lower melting temperature than 

P AIRCOSIL. Will not freeze or crystallize. Residue washes off 


one. A lamin ing-shaped stream : : 
yo bh a to ee = pease in hot water. Available in 1/2, 1, and 5 Ib. jars... also 30 and 
taper , 65 lb. containers. 


the electrode and blanket the metal 
in the weld zone. A secondary similar 
stream of hydrogen gas is directed to 
envelop the helium at such an angle Air Reduction 

that no appreciable admixing of hy- SEND TODAY . 60 East 42nd Street 

drogen and helium occurs in the arc New York 17, New York 

zone. This is said to protect the heli- FOR 20-PAGE Gentlemen: 

= against rd ve wp —_ SILVER BRAZING Please send me your new Silver Brazing Bulletin 
eliminating substantially oxidation o 

the weld metal and the resulting high BULLETIN Nome 


porosity. IT’S FREE J 


Recovering acetylene 


2,670,810. WiLttiAM S. Dorsey, Ful- 


yee 5 ee : Divisions of Air Reduction Company, Inc., 
lerton, Calif. Assigned to [ nion Oil AIRCO with offices in most principal cities 
Co. of California, Los Angeles. Filed =S=sS ® Air Reduction Sales Company 
Jan. 21, 1952. Granted March 2, 1954. Air Reduction Pacific Company 

A process for recovering acetylene AiR REDUCTION Represented Internationsily by 
from a gas containing the same in Airco Company International 
admixture with ethylene is the subject 60 East 42nd Street © New York 17, N. Y. Foreign Subsidiaries: Air Reduction 
of this patent. The gas is scrubbed Conate, Lisited, Guten Als Preduate Corp 
with a solvent that essentially com- 
prises a compound selected from the — cob divisions of Air —e ee cols * PURECO — « mee rr gases, 
a ‘ et ¥ ¥ 7 welding and cutting equipment, and acetylenic ¢ regener ° — carbon dioxide, liquid-solid 
class consisting of N formy| Py rroli ('DRY-ICE") * OHIO — medical gases and hospit t * NATIONAL CARBIDE — pipeline 


dine, ; N-acety l-pyrrolidine, N-formyl- acetylene and calcium carbide * COLTON CHEMICAL “COMPANY — polyviny! acetates, alcohols and 
piperidine and N-acetyl-piperidine. other synthetic resins. 
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Foundry reports 25% 
reduction in casting 
cleaning time with 


ARCAIR TORCH 


LARK Equipment Company of 
Buchanan, Michigan, manufac- 
turers of material handling equip- 
ment, have set up a new stage in their 
production line operation to speed 
the cleaning of rough castings after 
they leave the foundry, before ma- 
chining. 


Axle housings are sent to the clean- 
ing department where defects and ex- 
cess metal are removed, using an Arc- 
air gouging and cutting torch. Clean- 
ing time has been cut 25% over older 
methods, Clark reports, with most of 
the former grinding and finishing op- 
erations eliminated! The use of the 
Arcair torch also results in a neater 


finished job. 


‘ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Older methods of cleaning castings 

| using ordinary cutting torches or car- 

| bon arc without air, have been dis- 

| continued in favor of the time-saving 
Arcair method. The operation of the 

| Arcair torch is based upon the melt- 

| ing action of an electric arc, com- 

| bined with a jet of compressed air 
constantly directed at the point of 

| arc. Slag and molten metal are blown 

| away before they can harden, leaving 

{ a clean, even groove or cut. The op- 

| erator has complete control over the 
gouging action to such an extent that 

| little or no grinding is required to 

| finish up the cleaning or cutting job. 

| Clark Equipment Company is one of 
a great variety of industries through- 

| out the world, that have found the 

| Arcair method solves their metal re- 

| moving problems faster and cheaper, 

| besides giving a better finished job. 
Ask your welding supply dealer for a 

| free demonstration in your plant. 

| 

| 

| 

| 

! 


Write TODAY for free bulletin 


showing facts and figures of money- 
saving applications using the Arcair 


ARCAIR COMPANY 


427 South Mt. 
Pleasant Ave. 


Lencaster, Ohio 


An air TORCH 


nly and i ee 


Submerged-arc welding 


| 2,667,559, Perry C. ARNOLD, Chicago. 
| Assigned to Chicago Bridge & Iron 
1951, Granted Jan. 


Co. Filed May 1, 
26, 1954. 








This patent concerns a process for 
submerged-are welding of a horizon- 
tal joint between upright plates. A 
carriage to carry a welding head 
along the joint is mounted on the 
upper plates. The carriage’s rate of 
travel is correlated to the fusion of 
an electrode, which it carries, to de- 
posit a weld bead larger than the 
electrode. The electrode is directed 
downwardly and rearwardly toward 
the joint to permit expanding gases 
to carry metal being deposited to- 
ward metal previously deposited. It is 
directed upwardly in the joint into 
freezing contact with the upper plate. 
The deposited weld bead is thus fused 
to both upper and lower plates. The 
bead has a root width smaller than 
its outer width, This provides cool- 
ing of the bead from the root out- 
wardly, thus avoiding faults the 
deposited metal, 





* ” ca 
Soldering iron 


W. Tasor, 
to Kelso 
Filed May 


2,658,983. 
Francisco. 
man, San Francisco, 
1951. Granted Nov. 10, 1953. 

An electric soldering iron with a 
hollow handle and a hollow shank in 
the head is covered by this patent. 
Electric lead extend through 
both shank and handle to an insulat- 
ing terminal plate in the handle. The 
handle is open at both ends, with the 
shank extending The 
plate is inserted through the opening 
in the opposite end. The plate end 
engages a notch in the adjacent end 
of the shank to prevent twisting. A 
twin-bored insulation rod is enclosed 
in the shank, each bore containing a 
lead wire. The end of this rod extends 
beyond the end of the shank into a 
notch in the plate, with the bore 
holes directed along opposite sides 
of the plate. The handle is secured to 
the shank by a means that enables 
the former to be moved along the 
latter, exposing the plate. 


HARRY 
Assigned 


San 
Nor- 
14. 


wires 


into one end, 








Make More Money on 
EVERY Welding Job.. 


METAL BOND 


SOLDERING AND WELDING 


PRODUCTS 


We have been making Metal Bond Prod- 
ucts for more than 25 years and successful 
Weldors all over the country have been us- 
ing them to advantage. 














Metar Bono Mrc Co 


- A 


id 
AIDS TO GOOD WELDING JOBS 


@ Tinning Compounds @ Soldering Salts @ 
Hard Metal @ Aluminum Solder @ Moul- 
dough @ —. Fiux No. 10 @ Special 
No. 31 @ Seal O @ Cast Iron Welding 
Flux No. 4 @ All Steel Wire Brushes and 
Holders. 

@ Make your own test—also send for our 
pocket-size catalog which contains in- 
formation and descriptions of our money- 
saving METAL BOND Products. 


METAL BOND MFG. CO. 


3201 KOSSUTH AVE. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ST. LOUIS 7, MISSOURI | 
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IT TAKES 
TWO 


¢° 


: Pabe) 
- 728 rh “esd 
DISPLAY ADVERTISING 
®@ Arouses Interest 


DIRECT MAIL 
© Gets Personal Attention 


®@ Creates Preference 


® Triggers Action 


After your prospect has been convinced by 
Display Advertising, he still must act. A 
personalized mailing piece, is a power- 
ful action-getter. Send for our Industrial 
Direct Mail Catalogue, 150 lists available. 


Results 


pa se 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 








ee ee ee ee ee ee ee ee ee ee ee ee 
Direct Mail Division, 
McGrow-Hill Publishing Co.. Inc. 
330 West 42 St., N. Y. 36, N. Y. 

Please forword my free copy of the McGrow- 
Hill ‘‘Industrial Direct Mail Catologue.”* 


Nome 





Company 





Address 
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Oxyacetylene torch 


o 


789. CHARLES DIETERICH, ls- 
Park, N. Y. Filed March 2, 
Granted March 2, 1954. 


This patent concerns an oxyacety- 
lene torch. A fixed head section con- 
nects to a source of oxygen and acety- 
lene, and a movable head section is 
positioned adjacent one side of the 
fixed section and carries a flame- 
emitting tip. The sections have, form- 
ed in adjacent faces thereof, aligned 
concentric grooves defining separate 
chambers for oxygen and acetylene. 
The fixed head grooves are opera- 
tively connected to a source of OXxy- 
gen, the grooves in the movable sec- 
tion to the flame-emitting tip. A 
means connects the head sections so 
that the tip’s position can be adjusted 
with relation to the fixed head sec- 
tion. This means includes a rivet pass- 
ing through the sections centrally 
with respect to the concentric grooves. 
This rivet has a circular portion ex- 
tended through the fixed section and 
through a complementary hole formed 
in the movable section so that when 
rivet is turned in either direction the 
movable head is similarly turned. A 
washer is non-rotatively mounted on 
a non-circular portion extended 
the non-circular portion of the rivet 
adjacent to the outer face of the ad- 
justable head section. A handle pro- 
jects radially from this washer for 
turning the rivet. Also included is a 
means for releasably holding the mov- 
able section in a desired turned posi- 
tion relative to the fixed head section. 


” * * 


Control circuit 





2,676,230. JoHn J. Czasa, Detroit. 
Assigned to Weltronic Co., Detroit. 
Filed Feb. 23, 1951. Granted April 
20, 1954. 

A control circuit for a welder that 
requires a flow of coolant during its 
operation is the subject of this pat- 
ent. A sequencing network controls 
the sequence of operation. Provided 
are a coolant-flow control means, a 
means for initiating an operation of 
the network, and a means actuated as 
a result of such an operation for ac- 
tuating the coolant-control means to 
permit flow of coolant to the machine. 
\ time-delay means, actuated by the 
final sequence of the network, holds 
the coolant-control means in its flow- 
permitting condition for a desired 
time interval subsequent to the com- 
pletion of the sequencing operation. 
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FOR QUALITY WELDMENTS 


QUALITY CONTROLLED 
STAINLESS STEEL 


WELDING WIRE 


> available in Spools, Coils 
and Lengths 


> for Automatic and Semi-Automatic 
gas and inert arc welding 


Welding wire by Drawalloy is made to an 
exacting high standard ...a high stand- 
ard established by long-experienced weld- 
ing men who know welding wire and how 
it must work. Set-ups for automatic and 
semi-automatic welding take more time 
than regular welding. That’s why you 
want to be sure of satisfaction before you 
start. This reliable wire is weld-tested to 
give the best results every time. Write 
today for complete information and prices. 


WELDING SUPPLY DISTRIBUTORS: Get prompt delivery 
on all sizes and grades of stainless and tool steel 
wire for gas and inert arc welding. 


c¢onmPoRAaATiIion 


LINCOLN HIGHWAY AT ALLOY STREET + YORK 12, PENNSYLVANIA 





11% -13%2% 
_ MANGANESE- 
NICKEL 

_ STEEL 


Pegs 


te bhptits 92 N. J. RAILROAD AVE. NEWARK, N. J 
TAM 





GET 
YOUR 


BIG, NEW 
13th Edition 


THE WELDING 
ENCYCLOPEDIA 


Over 1000 pages 
More than 2000 
subjects 
Complete Trade 
Name Section 
More than 1400 
Illustrations and 
Tables 
Completely 
indexed and 
cross indexed 


BIGGER AND 
BETTER THAN 
EVER! 


* 
$7750 
per copy 


(Canadian and Foreign postage 38 cents extra, 
per book.) 


Use this coupon for ordering 





THE WELDING ENCYCLOPEDIA 

330 W. 42nd St., New York 36, N. Y. 

Please send me _copies of the 13th Edition of The Welding 
Encyclopedia. | enclose [) check [] money order. [) Bill me. 


ae sa = —_— 
Address___ 
City ne 


Company 


COMPLETE— 


all welding fundamentals and 
practices in one volume. A 
working guide for all welding 
applications in all industries. 
Covers all phases of welding, 
cutting, flame treating, etc. Ap- 
plicable to problems of produc- 
tion, repair and maintenance. 
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WELDERS! 


SAVE TIME 
SAVE MONEY 
Two easy, fast actions give holding pressures 
from 500 to 4000 Ibs. in seconds! 
1. Push handle forward. 
2. Turn handle to desired pressure. 
No other tools needed. 


19 SIZES 
Write Dept. W.E. 3 for nearest representative 


2 SP HALLWELL TOOL COMPANY 
‘S22 G06 SOUTH WILL STREET. LOS ANGELES 14, CALIF 


CLAMPS 














Crobalite 


cobalt-chromium-tungsten 


HARD-FACING ALLOYS 


Easy to apply 
by arc or torch. Flow on extra- 
readily in a uniform, slag-free layer. 





Give Superior Resistance 

to abrasion, corrosion, oxidation 
and impact—with high hardness— 
even at red heat. 





Three Proven Grades 


meet every requirement of produc- 
tion and maintenance, in every field. 


FREE CROBALITE BULLETIN gives 
details. Write for it — today! 





DISTRIBUTORS: We invite your inquiries. 


(ef re) ole) tam falar 


2800 S. State St.. Ann Arbor 1, Mich 











Portable welder 


2.675.454. SAMUEL W. Warner, New- 
ark, N. J. Filed Nov. 20, 1951. 
Granted April 13, 1954. 


This patent concerns a_ portable 
welding apparatus that can be oper- 
ated by hand. A pair of spaced sup- 
porting and guiding members is se- 
cured to a handle. A pair of electrode 
carriers is independently slidably 
mounted in parallel side-by-side posi- 
tion in said members. A spring means 
associated with the members and 
carriers exerts a constant bias on the 
carriers, tending to move them in one 
direction. A cooperating means asso- 
ciated with the members and carriers 
precludes rotational movement of the 
carriers, An electrode is secured to 
each of these carriers. 


Electrode holder 


2,676,231. IAN J. Pick erinc, Birming- 
ham, England. Assigned to The Gen- 
eral Electric Co. Ltd., London. Filed 
Oct. 5, 1951. Granted April 20, 1954. 








This patent covers an 
holder for use with two-phase welding 
current systems, Two current-carry- 
ing arms flank each other. Included 


to the arms, solid electrical insula- 


end and air insulation between the 
arms towards, and at, the other end. 
A surface is adapted to engage the 
bared end of one electrode of the dou- 
ble electrode at the air-insulated end 
of the arms. A lever has a surface 
adapted to engage the bared end of 
the other electrode. A fulcrum for the 
lever is on the other arm. Provided 
is a resilient means tending to urge 
said surfaces towards each other to 
engage and grip bared ends of elec- 
| trodes between them. 
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electrode 


are connections for supplying current | 


tion between said arms towards one 


ABOUT IT... 


HARRISBURG STEEL 
DOES OFFER MORE 
TO CYLINDER USERS 


@ QUALITY PRODUCTS ~— Harrisburg 
Steel manufactures top-quality cylinders 
in a complete range of sizes and capaci- 
ties, from 14 to 400 cubic feet in 
both Domestic and Export 
to 1.C.C. specifications. 


types... 


TECHNICAL SERVICE—If you have 
problems concerning transportation of 
fixed or liquid gases, or any cylinder 
problem whatsoever, consult Harrisburg 
Steel. They have, or will find the answer. 


Write today for a catalog and prices. 
HSC-W-4/54 


161 YEARS IM PEMNSYLVAMIA'S CAPITAL 


Harrisburg Steel 
CORPORATION 
HARRISBURG15S, PENNSYLVANIA 
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xenuity, March, 21; Anyone Can Give 
Thing Away, Apr., 39; The Leopard 
are Whitewashing, May, 41; One New 
City Added Every Month, June, 31 
All Metals are Weldable if , July, 15 

4 Tale of Three Cities, Aug., 15; It’s 
In the Dictionary, Sept., 15; What 
Your Hurry? Oct 31; Welding of 
Today and and Tomorrow, Nov., 31 
Poadblocks to Welding Use, Dec., 15 
Editorials——McGraw-Hill: No Room for 
Industrial Complacency, Jan., 56A 
Contrasts in Prosperity Endanger the 
Free World, Mar., 70A; A 20 Year 
Record—tThe Electric Power Compa 
nies’ Case for Public Confidence 
Apr., 68A; Why Independent College: 
are Hit Hardest, July, 66A; What 
Business Can Do to Help Our Col 
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leg ine Universities, 

The Western Miracle Continues . 
More Automatic Controls for Indus- 
try, Oct was Next Steps in Atomik 
Progres A vhallenge to American 
Industry Now. 14h 

S5 Passes Made on This Cylinder 
10 

Electrodes 
Nov 6 

Klectrodes for 


Aug., 66A, 


Aug.. 


with Iron-Powder Coating, 


Welding Steel, Marci 
ae - Data Sheets: No 160 
Characteristics of magnesium alloys, 
on ol; No. 161: Cubie yards in a 
cal tank, Feb., 69; No. 162: Diffi 
s in metal-are welding, Mar., 
}: Area of a curved surface, 
No. 164 Brinell hardness 
of various loads, May, 71; 
NEMA standard for elec 
ritification, June 59; No. 166 
strengths of aluminum fillet 
July 17; No. 167 ‘ause and 
correction of scratching in grinding, 
Aug 17 No. 168: Grooves for ar 
ind ga velded joints, Sept., 51; No 
New designations for aluminum, 
67 No. 170 
copper and copper-alloy welding elec- 
trode Nov., 61 No. 171: Tips on 
trouble-shooting, De« is 
L\quipment Maintenance in 
June , 


troc ide 
Shear 


welds 


‘aetory 
July, 25 
‘arm Implement Welded, 
‘ast Welds in All Positions, March, 31 
‘ewer Rejects, Faster Speed, May, 61 
‘ield Direction of Tanks with Auto 
matic Welding, Nov., 48 
— Steps for Molten Dip 
ac & 

‘ixtures for 
‘intures fo 
Keb 


Building Structure 


May, 62 


Shipping, 
Tractor 


Sept., 40 
Frame 
iz With Acetylene, 
‘utting Gases, Nov., 50 
‘utting Gears, Apr., 54; Aug., 42 
utting in Lift Truck Fabrica 
Oct is 
‘utting Pipe, Jan., 44 
ing with Propane 


‘utt March 
ng in a Refinery, 
Safety, Jan., 22 
Scrap, July, 36 
Southern Cross, July, 36 
Standpipe, Feb., 48 
‘lame-Hardening Gears, April, 54 
‘Iame-Straightening Steel 
Feb 0 
Nash Welding Aluminum 
1 


‘luxtess Si 


Aug., 32 


Alloys, 


ldering Technique, 
‘or Inside Jobs, Oct., 60 
‘orge Welding, July. 21 

444 Metals Exhibits, Oct.. 
$4,000 Saved, March, 52 

Four Times as Much, Jan., 54 


Sept., 26 


G 


Gas for Furnace Brazing, Oct., 58 

Gas Welding Aluminum, Feb., 58 

Welding Pays Off for 

March, 34 

Gas Welding Safety. Jan., 22 

Gases for Flame-Cutting, Nov., 50 

Gears Flame-Cut, Aug., 42 

Gears Hardened As They Are 
cut Apr 4 

Giants of Iwo Jima Made by 
tronze Castings, Oct 26 

Going, Going, Gone, July, 326 

“Grass Hoots of Stress Control, 


0 


ins 


Flame 


Grinding Diesel-FEngine 
Grinding Larec:« 
Gun Spot We 


Heads 
Frames, Jan., 
lIding, Oct 60 


he b , 70 
9 
52 


Half Mile Welded Rails Ride 

iaodtneins Construction 
Sept 

Rem vb ol Die 
69 

Hardfacing Inside of Tank 

Hardfacing Keeps 
pers ir service 


Hardfacing Rock 


Equipment 


sel-Engine Valves, June 
Sept 42 
Crushers and Dip 
Sept., 32 
Crusher Jobs 
Hardtfacing 
March y 4 
Hardfacing Sugar 
dle, De 31, 
He's Down in’a 
Here Are the 


Resistant 


Rubber Machinery Parts 


Beet Crushing Spin 
Well, July, 48 


Blueprints for a 
Structure, Aug., 24 


Specifications for 


Alaska, 


Welded, 


Brazing, 


Assembly, 


March, 


Structures, 


June, 


Aircraft, 


Welding 


Feb., 


850 Miles, 


Sept., 


Blast - 


Here's How to End Porous Welds, Dee 
Slere’s the Way Storts Welding Repair: 
Heavy Iron stings, Apr 8 
Here’s What We &: at the 
Show, Dee., : 
High-Frequency Are Welding, July, 32 
High-Frequency Butt Welding of Pipes 
for Steam Coils, Marc} 
Hobby Welding, Jan 36: 
Apr., 67; Dec., 42 
Horizontal Submerged - Arc 
Nov., 48. 
House Framework 
Oct., 44 
House of Welded Steel 
How about Welding the 
loys, June, 51 
How to Apply Paste Solder, Sept., 42 
w to Build a Fixture, Jan., 38 
How Design Control Can Save 
Money, Dec., 2 
How to Increase 


36th Metal 


March, 52 
Welding, 
Welded Piping 


Aug 17 
Aluminum A\l- 


You 
Welding 


Sales Feb., 
Jacket Fittings, Jan 7) 
Weld a Cracked Block, Oct 


i 
How to 
How to 


Climbed, May 


43 
How Welding Sales Have 
43 


IAA Meeting in Chicago, June, ; 

Imagination in Welding, Aug, 44 
fuction Welding, Pipes, March, 24 
ustrial Plant of Welded Steel, Mar., 
28, 

Inert-Arc Welding Troubles 

Inert-Gias Spot Welding Ri: 
ment, Apr., 67 

Inside Job, Sept., 42 

Inspections: Radiography of 
Nov., 40. 

It’s Here! 
17 


June, 46 
tilroad Equip 


Tanks 
A Welded Steel Home, Aug 
It's in the 
Iron-Powder 


Isotopes for 
Nov., 40 


Sag, May i2 
Electrode Nov 56 
Radiographk Inspection, 


Jig and Fixture Construction, Jan., 38 

Jig and Fixture Design, Sept 40 

Jig, Magnetic, for Production Welding, 
Sept., 42 

Jigs for Seam Welding, Oct., 60 

Jigs for Spot Welding, Oct., 60 

Job Shop Display, Jan 2 

Job Shop Operation, May, 50; Sept., 39 


kK 


Ket'’s Bomb Misfires, Sept., 35 
Ket Burns Too Fast, Jan., 43 
Ket’s Cracks Lose Bet, Feb 6 
Ket in a Tight Spot, March, 46 
Ket Wrecks a Bike, June, 45 
Kettlehend: Pete Docs H Lit, 
Kitchen Cabinets Projection 
Sept., 28. 


July, 31 
Welded 


Welding Sales, Feb., 47 
Frame Welded, Apr., 67 
Fabrication, Oct., 48 
AWS Week in 


Laboratory for 
Lawn Mower 
Litt Truck 
Live Exhibits Featur« 
Buffalo, July, 17 
Locks, Fans and Othe: 
56 
Locomotive 
49 
Longest Aluminum Tine Laid 
Automatic Welder, May, 72 


Problems, June 


Piston Maintenance, Apr 


With 


M 


Machinery Welded, July, 28 
-Flux Welding Feb 7 
Flux Welding Mild Steel, 
2 
Magnetic Jig Keeps Hub 
gling, Sept., 42 
Mail Boxes Welded, Mar 52 
Maintenance of Bus: in Buffalo, Dec 
36 
Maintenance in a © il Plant, Oct 
Maintenance " ne, | 
Maintenance Moving 
ment, June, { 
Maintenance f Milling Cutters, Oct 


Wig 


from 


Maintenance Welding Aut 


a) 


Maintenrnee 


omobiles, Oct., 


Welding Cast Iron, July 


Maintenance 
Equipment, 

Mointenonee 
Sept,. 25 

Maintenance 
Jan., 36 


Weldir 
Sept., 32 
Welding Crank 


Construction 
shafts 


Welding mm the Farm 
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Maintenance Welding of 
April, 58 

Maintenance Welding in 
Penitentiary, June 6 

Maintenance Welding in Refinery, Aus 


Iron Castings 


Ohio State 


Man at 
Meet the 
Metal Are 


Work, Feb., 44 
“Fish Bow! 
Welding 


March, 28 
Aluminum Feb., 
Metal Arce Welding, Ductile Tron, May 
metal Show, 1954, Oct., 39; Dee., 22 
Miami Office Bulding Welded, June, 27 
Mig and Tig Team up, July, 48 
Mig Welding, Aluminum, Feb., 58; June 
10; Sept., 31 
Mig Welding 
ov., 60 
Mig Welding Copper, 
Mig Welding, 
4 
Mig Welding, Mild Steel, Dee., 40 
Mig Welding on Minesweepers, Jan., 40 
Mig Welding, Nickel-Clad, May, 65 
Mig Welding, Positioner, June, 62 
Mig Welding in Shipbuilding, Jan, 40 
Mig Welding, Truck Bodies March, 31 
Welding, Window Church, Sept 


Aluminum Pipeline, May 
June, 40 
Locomotive Pistons Apr 


Steel Mig Welded, De« 10 
Steel Welding with Magnetk 
v., 52 
Milling Cutters Saved, Oct 8 
Mine sg gpg Miz Welded, Jan 40 
More We: on Valves, June, 62 
— i hestrode Are Welding, 


Flux 


Nov 


N 


NWSA Meeting Report, Apr., 61 

Neat Loop Header for Boiler Feedwa 
ter, Feb., 70 

New Aluminum Pipe Welder 

New Developments of the 
Year, Nov., 33 

New Farm Implement 
ern Canada, May, 62 

New Flames for Torches, Nov 0 

New Florida Building Can Take Hurri 
canes, June, 37 

New Home Wasn't Any 
Oct., 44 

New Lron-Powder 

New Isotopes Aid 
Spheres and Tanks 

New Methods of Resistance 
Ryan, Nov., 54 

New Turning Rolls Help Weld the 
tilus, Nov., 46 

New Vertical welding of 
Nov., 48 

New Ways of 


Nov., 60 
Welding 


Center in West 


Pipe Dream 


Klectrodes, Nov., 56 
Radiography of 
Nov,, 40 

Welding at 


Nau- 


Field Tanke 


Automatic Are Welding 


to Repair Ductile Tron, May 
Welder for Cones, Dee 32 

Nickel-Clad Ship Welding, Apr., 41 

Nickel-Clad Vessel Mig Welded, May 

Nickel-Lined Chem 
icals, Apr., 

Nitrogen for Tig Welding, Nov 1% 

No Need to Worry over 1954 Busine 
April, 61 

No Roof, No Walls, Jan., 5 

Numbered Board Facilitates Stud Weld 
ing, Aug., 54 


Ship for Liquid 


0 


Welded, Mar 
Welded, June, 37 
Welded, May 


OW the Road Truck 
OMfice Building All 
Oll-Burning Stoves Are 
61 
Old Rails Salvaged, Feb., 70 
Old Ways and New, Sept., 3 
Old Welders Guaranteed to Be 
New,” August, 26 
“Ole Swimming Hole” Brought 
Date, May, 56 
1% Hours Cut to 10 Minutes 
100 Working Days to Weld 
Toronto Subway, Aug., 22 
131 Years of Welding in Our F 
May, 5 
Stock Tubes 
Welded, May. 64 
Operation Paradrop, June, 3% 
Oscillating Automati« Are 
Nov 36 
Overhead 
98 


(ood a 
up to 


July 4") 
Track on 


amily 


Submerged - Are 


Welding 


Crane Bridge Welded July 


Oxyacetylene Aircraft Welding, March 
a4 
Oxyacetylene Safety, Jan, 22 
Oxyacetylene Welding 
58: July, 22: Sept.. ¢ 
Oxy-Are Cutting, March 


Pr 


Iron, Apr 


Paste Solder Applied, Sept., 42 
Patents: Jan., 85; Feb., 95 





Apr., 96; May, 103; June, 92 
Aug., 88; Oct., 104; Nov., 102 
Permanent Building Structure 
Jan., 34, 
Pete Does His “Bit,” July, 31 
Pientie Table Welded, May, 73 
Pipe Coils Induction We ide d, 
Pipe Fabrication, Aug., 36. 
Pipe Flame-Cut, Jan., 44 
Pipe Framework for House Ws 
Oct., 
Pipe Marking Tool, Aug., 54 
Pipe-Welded Structure, Sept., 19 
Pipe Welding, Apr., 67; Aug., 32 
Pipe Welding Builds Radio Sign, 


Welds d 


March, 24 


lded 


Jan., 
62. 

Pipe Welding for Boiler Header, Feb., 
0 

Pipeline Mig Welded, Nov., 60 

Pipeline Vent Welded, June, 63 

Piping and Petroleum P lus 
and Flame-Cutting, Aug., 32 

Plain Tips on Plain Steels, March, 38 

Plastie Jig for Both Spot and Seam 
Welding, Oct., 60, 

Positioner for Mig Welding, June, 62 

Positioner for Submerged-Are Welding, 
Jan., 54. 

Positioning with 
46 


Welding 


Turning Roll Nov 


Powder- Coated Electrodes 
Aug., 21; Nov., 56; Dec 20 

Powdered Iron in the Coating’? 
65; Aug., 21. 

Power Plant Valve 


May, 65 


May, 


Maintenance, Mar., 
Practical Design for 
60; If, May, 58; III, 
Pre lon Flame-Cutting, Aug., 42 
Precision Pipe Cutter, Jan 44 
Pressing Service for Carpets, Aug., 54 
Pressure Vessel Mig Welded, May, 55 
Pressure Vessels Welded Automatic- 
ally, Aug., 36. 
Pressure -W elded 


Welding , APr., 
June, 48 


Railroad Rails, Jan., 
Pressure Welding How It's 
Where You Can Use It, 
Pressure Welding Rails, 
Problem: To Make Thes¢ 


Done, 
July, 26 
Feb., 70 
Bellows, Oct., 
Problem , Was Licked by Surfacing 

3 

fon Welding, 
Production Welding 
Production Welding, 

,o 


« 
ir 


Aug., 44 

Fixtures, Jan 38 

Farm Implements 

Welding, Aircraft Parts 
28. 

Propane Cylinder Manufacture, Oct... 50 
Propane or Acetylene for Flame-Cut 
ting, Mar., 43 
Punch Press Frame 


Welded, July, 22 


a 


Quicker Welding Time 


June, 62 


n 


Radio Pays for Gulf Wek ling, 
Radlo Sign Welded, Jan., 5 
Radio Tower Welded, 
Radiography of 
Nov., 40 
Rallroad Car Construction, Jan., 21 
Railroad Car Repaired by Oxy-Are Cut 
ting, March, 23 
magvens Cars Resistance 


Feb., 42 
Sept. 19 


Tanks and Spheres 


Welded, Aug 


i 
Railroad Passenger Car Repaired, Api 
67. 


Rallroad 
Dec., 38, 

— Welded on Northern P 
29 


Station Structure Welded 


acific, Jan 


Reducing Arc- 
Refinery, 
Prt 
Refinery, Piping 
Refrigeration 
56. 
Refrigerator Plant of 


Welding 


Costs Apr 16 
Maintenance 


Welding, Aug 


Flame-Cut, Jan., 44 
Equipment Brazed, Apr 


Tomorrow, Jan 


en 
Sept., 25 

Resistance Welding, 

Resistance Welding, 
June, 51 

Resistance Welding in 
30, 

Resistance Welding, History 
March, 36; Apr., 62 

Resistance Welding, 
Aug, 28 

ot are Welding, Refrigerators, Jan., 


Automotive Crankshafts 


Aircraft, Nov 54 
Aluminum Alloys 


England, Dec 
Feb 4 


Railroad Cars 


Rock Crushers Hardfaced 
Rubber Machinery Parts 
March, 82. 


Sept., 32 


> 
Hardfaced 


8 
Weld 


Safe tyr to Gasoline Tanks, 


Oct 


104 


Ventilation, Oct 60 
Fires Jan., 


Safety: 
Safety: 


99 


Adequate 

Stop Oxyacetylene 

Safety: Welding Tanks Holding Com- 
bustibles, Oct., 40, 

Snfety with Hydrogen, 

Sales in Welding Industry 
13 

Saiwage of a Standpipe. 

Save by Welded Design, Dec 

Searfing in a Steel Mill, Sept., 36 

Seam Welding, Aluminum Alloys, 
51 

Seam Welding, 

Seam Welding, 
Oct., 47 

Seen at the 36th 

Semi-automatic Welding, 

77 Years of Resistance Welding 
54; Il, March, 36; III, April, 62 

Ship, Flame-Cut, July, 36. 

Ship Welding, Apr., 41 

Shipbuilding, Welding 
40 

Shipyard Uses Turning 

Shot Blasting Metal Parts, July, 40 

“Shotwelding” Santa Fe Cars, Aug., 28 

Silver-Brazing Alloys tested, March, 44 

Silver Brazing, Production Equipment, 
Apr., 56 

612 Miles to Construction Site, Jan., 52 

Six Processes for Fusion Welding of 
Aluminum, Feb., 58 

Soldering with Ultrasonics, 

Special Truck Delivery on 
Sept., 39 

Spheres Inspected by 
Nov., 40 

Spherical 

Spot Welding, 

Spot Welding, 
51 

Spot-Welding Delicacy, Oct., 60 

-Welding Guns, Oct., 60 

> Welding, Railroad 
Jan., 21 

Stainless Kettles Made by Tig Process, 
March, 

Stainless-Steel 
ed, Aug., 28 

Stamping Press tepaired by 
Welding, Sept., 22 

Standpipe Moved 50 Miles, Feb., 48 

Statisties Covering 1953 Welding Sales, 
May, 43 

Steam Kettles Welded, March, 52 

Steel Slab, Scarfing, Sept., 36 

Steel Structures Flame-Straightened, 
Keb., 50 

Steel Trusses All-Welded, 

Steel Welded with Magnetk 


Oct., 58 
1953, 


May, 


Feb., 48 


June, 


May, 73 
Material, 


jicycle Rims, 
Thin-Gage 


Metal Show, Dec., 22. 
Feb 67 
I, Feb., 


Methods, Jan., 


Rolls, Nov., 46 


Sept., 26 


Welders 
tadiography, 


lank Insulated, Apr., 45 
Aircraft, Sept., 28. 


Aluminum Alloys, June 


Equipment 


Cars Resistance Weld 


Braze 


Jan., 52 
Flux, Nov., 
Stiteh Welding in Britain, Dec., 30 
Stop Oxyacetylene Fires, Jan., 22 
Stoves Arc Welded, May, 61 
Stress Control With Oxyacetylene 
Flame, Feb., 50 
Structural Welding, Jan., 34; Dee 38 
Structural Welding, Factory Building 
July, 25 
Structural 
far., 28 
Structural Welding in the 
Aug., 2 
Struct 
Struct 
June, 37 
Structural 


Welding, Industrial Plant, 


Atomic Age, 


Welding, 
Welding, 


Housing, Aug., 17 

Office Building, 
Welding, ladio Tower, 
Stud Welding, Aug., 54 
Stud Welding Spherical 
Submarine Construction, 
Ss merged-Arce Welding, 


Tank, April, 45 
Nov., 46 
Boilers, Mar 
Submerged -Ar« Welding, 
Cylinders, Aug., 40 
Submerged-Are Welding in the 
May, 6 
Submerged-Arc 
Jan., 54. 
Submerged -Ar« 
gines, May, 64 
Subway Rails Welded, 
Sugar Beet Mill 
Swimming Pool Welded 


Compre ssor 
Field, 
Welding Positioner, 


Welding, Tunnel En- 
Aug., 22 
Maintenance, Deec., 31 
May, 56 


T 


Table in the Wilderness 
Tallored-to-Job Fixtures 
merged-Are Welding, 
Takes ai Blacksmith to 

Chains, July, 21 
Tank Stud Welded for 


May, 
Ww ld 


Insulation, 


45 
Tank Welding for Field Erection, 
48 


Tanker Welded, Apr., 41 
Tanks with Combustibles Welded, 
40 


Tanks Inspected by Radiography, 
40 


Tested and Found Wanting, July, 
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Testing High-Strength Silver-Brazing 
Alloys, March, 44 

Thermit-Welded Subway Aug 
99° 


tails, 


Thermit without Preheat 
Jan., 26. 

30 Tons of Aluminum Wire, 15 Tons of 
Copper Wire, June, 49. 

32-ft Bull Gear Flame-Cut in Sections 
Aug., 42 

This British Crown 
Americans, Sept., 22. 

This Projection Welder Doubled Door 
Production, Sept., 28 

3-in-1 Unit Reclaims 
tons, Apr., 49. 

Three Rejects out of 7,980 
58. 

Three Tons More Payload, July, 28 

Tig Welding, Aircraft Parts, Dec., 32 

Tig Welding, Aluminum, Feb., 58; Apr 
64; June, 40 

Tig Welding Copper, June, 40; 

Tig Welding with Nitrogen Gas, 


Welding 


Was 


9¢ 


Mended by 


Locomotive Pis- 


gends, Oct., 


Nov., 43 

Nov 
43 

Tig Welding, Stainless Kettles, March, 

Troubles, June, 46 


52 
Tig-Welding . 
tails Welded, Aug 


Toronto Subway 
99 

Tractor Frame 

Tractor Trailer, July, 48 

Trailer for Tractors, July, 48 

Tricky Pipe Welding on a Roof 
Assembly, Apr., 67. 

Troubles with the Tungsten Are? 


Fixtures, Feb., 70 


Drait 
June 


ys *k Bodies Mig Welded, March, 31 

Truck Built by Welding, March, 32 

Truck for Job Shop, Sept., 39 

Trunnion Fixture Speeds Tractor Frame 
Assembly, Feb., 70 

Truss, All-Welded, Jan., 52 

Tungsten-Electrode Troubles, 

Turning Rolls in the Shipyard, 

12 Times as Many, Feb., 70 

Two Arcs and Helium Speed Job, Apr 
64 


June, 46 
Nov., 16 


U-Bends, Copper Brazed, Oct., 58 

Ultrasonic Fluxless Soldering 
nique, Sept., 26 

Unorthodox Methods of ¢ 
July, 22. 

Up Goes a Factory, 


Tech- 


casting Repair 


July, 25 
Vv 


Valwe Seat Repaired, Oct., 43 

Vent Welded, June, 63 

Vertical Submerged-Arc Welding, Nov. 
48 


Vuleanizing Equipment Welded, July, 


40 
w 

Washer Motor, Welded Frame Make 
a Lawn Mower, Apr., 67 

Water Separator, Oct., 58 

Water Tower Flame-Cut and 
ed, Feb., 48. 

Water Valves Welded, March, 52 

Waxless Thermit Welding Needs Nu 
Preheat, Jan., 26 

Weld Freight Station, Dec., 38 

Weld Porosity Controlled, Dec., 33 

Welded Cradle Saves Alignme nt of Tub 
ular Masts, Sept., 40 

Welded Road Sign, Jan., 52 

Welded Steel Home, Aug., 17. 

Welded Swimming Pool, May, 56 

Welding the Cylinders that Will 
Welding Gases, Oct., 50 

Welding Distributor Operations, 
39 

Welding, Ductile Iron, May, 49 

Welding on the Farm, Jan., 326 

Welding Fittings Jacketed, Jan., 55 

Welding Gas Cylinder Manufacturs 
Oct 50 

Welding As a 


Reweld 


Hold 


Feb 


Hobby, Dec., 42 
Welding in an Institution. June, 56 
Welding with Magnetic Flux, Feb., 57 
Welding Makes Unusual Rural Mail 
Box, March, 52 
Welding Mild 
Flux. Nov., 52 
Welding Statistics for 1953 
Welding on Water Valves, 
Weldor’s Woes, A. (cartoon 
Apr., 65: Sept., 30 
What Happened in Chicago, Dec., 17 
Which Flame Was Faster?, March, 43 
World’s Biggest Truck Built by Weld- 
ing. March, 32 
World’s Tallest 


Steel with Magneti« 


May, 43 


March, 52 
feature) 


tadio Tower, Sept., 19 
x 


X-Ray Plate Welded, May, 72 


1954 











caasito SEARCHLIGHT SECTION opoversinc 


EMPLOYMENT e+ BUSINESS 


UNDISPLAYED RATE 

(Not available for equipment advertising) 
90c a line, minimum 3 lines. To figure advance 
payment, count 5 average words as a line. 
INDIVIDUAL EMPLOYMENT WANTED adver- 
tising rate is '/ the above rates, payable in 
advance. 
PROPOSALS, 90c a line an insertion. 


NEW ADVERTISEMENTS: 


OPPORTUNITIES 


INFORMATION 


BOX NUMBERS count ! line additional in un- 
displayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals) 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE 
The advertising rate is $8.75 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request 
AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. w.eé 


Address 330 W. 42nd St., N. Y. for January issue closing December 13th 








A NICE REPEAT BUSINESS 
JOBBERS WANTED IN EVERY CITY 
TO SELL "'WELDER'S PAL"' EYE DROPS 
On the market for 19% years. 


CARHOFF COMPANY 
11706 Kinsman Rd., Cleveland 20, Ohio 











REPLIES (Box N 
NEW YORK: 330 42nd St. (36) 
CHICAGO. $21 Michigan Ave. (11) 

SAN FRANCISCO 68 Post St. (4) 


Address to office nearest you 





POSITION WANTED 


EXPERIENCED RELIABLE sales man- 
ager available after Jany. 1. Prefer 
wholesale but will consider retail. PW- 


1666 Welding Engineer, _ 
FOR SALE 





For Sale Lind: Lincoln Welding Supply 
Mid-West Michigan. $160,- 
Priced to sell includ- 
R. Urbon, 


Dis tribut« 

Yearly volume 

ig building. Write or call E 
508 KE. Pearl 


Jackson, Michigan. Phone 


SCHOOL 





WELDING \ profitable trade 

for trained men. Le 
equipped ach ol in U. S. Non-profit. G. I 
ipproved atalog free. Write 
Welding S« es ol, Box U 1241, Troy, Ohio. 


Demand 


FOR SALE 
READY TO RUN 


HYDROGEN GAS 
PRODUCTION PLANT 


A complete pure hydrogen gas plant, 
electrolytic type, producing hydrogen 
from distilled water, 110 electrolyzers, 
1200 amperes, at 2.2 volts each, 2100 
cuble feet hydrogen and 1050 cuble 
feet oxygen per hour, complete in- 
stalled including 1200 ampere, 250 
volt, 300 KW Direct Current Genera- 
tor and synchronous A.C. motor drive, 
all guaranteed same as new plant, Or 
will sell as is for purchaser's own in- 
stallation. Owner installing quad- 
rupled capacity plant Available for 
delivery and reinstaliation on and 
after December Ist, 1954. For complete 
details address: 


FS 4349 WELDING ENGINEER 
330 West 42nd St., New York 36, N. Y. 


FOR SALE 


Curtis 3 stage hi-pressure air compressors, 
1000 P.S.1. 1250 C.F.H. at 550 RPM 


Ingersall-Rand model C-50 BW type 40, 
four stage hi-pressure air compressor. De- 
livers 3000 P.S.1. at 670 R.P.M. Complete 
with 50 H.P. motor and starter. 500 
C.F.H. py pe 
Nordberg 3 stage hi-pressure compressors 
(4 air, 3 oxygen) upright type. Air com- 
pressors capacity 5000 to 6000 C.F.H. 
(260 R.P.M. at 1500 to 1600 Ibs. operat- 
in pressure.) Oxygen capacity 1500 
CEM (140 R.P.M. at 2300 PS1.). All 
new ond complete, less motor. 
Complete new oxygen plants. 15000 cu. 
ft. per day capacity. 99.5% purity. Less 
power unit. 


DYE OXYGEN COMPANY, 
INC. MFGRS. 
3332 W. McDowell Road 
Phoenix, Arizona 
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Iron & supply Co. 


9OIN Delaware Ave Phi 








MICROSPOOLED ALUMINUM 
WELDING WIRE 
for ‘'Aircomatic, Sigma, Fiilerarc, etc." 
Precision Spooled—Micro Finished 
All Alloys—Ferrous—Nonferrous 


WELDROD CO. MEADOWBROOK, PA. 


NEW REPAIR PARTS 
for 
HOBART WELDERS 
at bargain prices 


Radiator Core Sections, Brushhold- 
ers, Coils, Governors, etc. Detail list 
and discounts on request. 


FS 4633, WELDING ENGINEER 
520 North Michigan Avenue 
Chicago 11, Illinois 


MULTI-ARC WELDING MOTOR 
GENERATOR SETS 


1,000 and 1,500 Amps., G.E., West., 

Century, Synchronous and Squirrel 

Cage Drives, Complete with Controls. 

Large Quantities. Inquire for Our Special 
Low Prices. 


EMPIRE ELECTRIC CO., INC. 
5200 First Ave., Brooklyn 32, N. Y. 

















WELDING RODS 
OXWELD #1 HT 3/16" x 36"—$¥.95 per 
100 Ib. box, F.O.B. York, Pa. 


TIMES INDUSTRIAL SUPPLY CORP. 
YORK, PA. 





OXYGEN PLANT 


200,000 cu. ft. or 10 tons per doy high purity, 
operated until March |, 1954 consisting of, 
2 oxygen compressors, driers, gas holder, pres 
sure banks, etc., also trailers, tractor, buildings 
and land. All in excellent condition 
DELTA OXYGEN COMPANY 
Sporrows Point, Baltimore 19, Md. 
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To Buy 
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FLUXES ~ 
SODERING 
BRAZING & WELDING 
LB ALLEN COLINC 





6714 Bryn Mewr Ave. 
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IN 100-LB. LOTS, F.0.8. SCRANTON 
SALE OF SURPLUS ELECTRODES 
AMPCO.-TRODE, x, 16" x 14" No. 10 Aluminum 
Bronze Coated D.C. Electrodes in Good Con- 

dition—25 Ib. Cartons—5S0c Ib. 
SCRANTON WELDING SUPPLY COMPANY 
1301 Wyoming Ave. Scranton, Penne. 





50% DISCOUNT ON 
WELDING OR SHOP CAPS 


Made of brightly colored duck, sanforized and 
washable. Retail price $1.00. Order a trial 
dozen. Satisfaction guaranteed 
LOUISIANA WELDING SUPPLY CO. 
1931 Plank Road, Baton Rouge, Louisiane 

















CUTTING MACHINES, AIRCO Camo & Radia- 
graphs. Not. 5's Harris K's 

SEAM WELDER, Progressive, 150 KVA, New. 

SPOT WELDER, National, 40 KVA, Used 

——— TORCHES, Used, Oxweld, Airco, 
Harris 

WELDING TORCHES, New, Rego GY. 

BRONZE—STAINLESS—AMPCOTRODES 

NO. 12 LENSES wre HOLDERS 

RALL SUPPLY CO. 51 E. 42nd St., N.Y.C. 17 











WELDING PLATENS 
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STAHL EQUIPMENT CO 
94 Washington St Brookline 46, Mass 
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ONLY TWECOTONG HOLDERS 
HAVE “SUPER-MEL” INSULATION 


it wont 
BREAK 


it wont 


it! he! CHAR 


AFTER ONE MINUTE UNDER OXY-ACETYLENE FLAME SUPER-MEL STILL WON'T CARRY CURRENT. 


How about the insulation on your holder? 


Electrode holder life is based on the quality of the materials that go into it, and the workmanship that produces 
it. Insulation tops the list of essential parts and has the greatest bearing on maintenance costs. 

Only TWECOTONG Electrode Holders have “SUPER-MEL” insulation which is composed of thirty layers of 
continuous filament glass cloth impre gnated with pure Melamine resin. Heat it for a full minute with the searing 6,000° 
flame of an oxy-acetylene torch. It won't deform and it won't turn to carbon which causes other insulation to carry current 
and short-out. Beat it with the full force of a heavy hammer. Its laminated strength will withstand repeated blows 
and prove its ability to take any normal shop or field abuse. Make these 
same “worl on any other insulation on the market and you will see why 
so many users have switched to TWECOTONG with patented “SUPE R- 

MEL” insulation. 

Only a quality product can invite comparison. TWECOTONG “Rod- 
Rated” Electrode Holders are made in a full range of 6 rod sizes. They 
are designed to hold an electrode tight for greatest electrical and mechani- 
cal efficiency — Engineered for safety, comfort and performance. They 


have the longest life and cost no more. Be sure your next holder is 
a TWECOTONG. 


SEE YOUR LOCAL WELDING SUPPLY DISTRIBUTOR 


WRITE FOR TWECOLOG Data 
and prices on the complete 
TWECO line of electrode 
holders, ground clamps 


and cable connections. (Oe COMPANY 





When buying a welder, find out for 
sure how much copper is in the 
transformer coils... that’s the heart 


of a welder’s performance. 


For example, in A. O. Smith’s 400- 
amp heavy-duty a-c welder, the coils 
contain 156 Ibs. of high-quality elec 
trical grade copper — 63 Ibs. in the 
primary coil, 93 lbs. in the secondary. 
This is far more copper than you'll 


: a «0 ar: » welde SECONDARY 
find in any comparable welder. PRIMARY 


adde yeare of life 


TO THE A. 0. SMITH HEAVY-DUTY 
WELDING MACHINES 


@ GENEROUS use of expensive copper, combined 
with job-proved coil design, promotes cooler opera- 
tion .. . protects against insulation breakdown... 


doubles machine life. 


@ ACTUALLY, the Heavy-Duty has a temperature 
rise of only 55° C compared to 90° C rise allowed 





by NEMA standards for glass insulated welders. 


@ DELIVERS a full 75 open circuit volts for faster, 
smoother arc action at all current settings. Welds 
smoothly with low hydrogen electrodes ... easy 


strike . .. no stickiness nor pop out. 


Through research \ay...a better way 
= 
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WELDING PRODUCTS DIVISION 


Milwaukee 1, Wisconsin 
INTERNATIONAL DIVISION: MILWAUKEE 1 





